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vS, NEWS AND INTERVIEWS. 
yam I chewing this straw?” reit- 
electric light salesman when the 
was put tohim. ‘‘I am learning 
roods in Maine and this straw busi- 
necessary to success. Down there 
ly chews straws. They secure a 
a certain length, about eight inches, 
w it up ata certain speed while en- 
making a ‘dicker.’ If a salesman 
v a straw of the proper length at the 
eed as a native and finish with him 
1 neck, it goes a long way toward 
ilarity of the salesman, and leads 
e to think he is being treated as a 
If you chew too slowly they’ll 
wn your prices, and if you chew too 
vy think you’re trying to gouge them. 
n practicing now for two months, 
soon be the most popular electrical 

n in Maine.” 





rumored in Wall street that a number 
inent capitalists are forming an elec- 
rust company for the purpose of 
x electrical stocks and bonds. The 
the company will be very similar 
in proposed by Mr. F. Z. Maguire 
ribed in an interview published in 
ECTRICAL REviEw of February 14, 
itis said that the new company will 
blished on an independent basis, free 
iny alliance with existing electric 
1es, 





lectrical business in New York and 
has been very dull for the past 
and collections have been the same. 


companies are employing their forces 
paring for the autumn trade which 


es well. 





rative effects with low tension arc 
ire now the popular fad. One New 
ompany is making over 40 styles of 
imps for interior work. 





ise of the electric light is spreading 
most out-of-the-way parts of rural 
says a London exchange. Stroll- 
iyers who travel about giving repre- 
ns at the various rustic fairs gener- 
clude amongst their heterogeneous 
ernalia a small electric lighting plant, 
namo being usually driven by the 
1 engine used for hauling the theat- 
paratus from town to town. Arc, 
/w lamps, are preferred, and globes 
ispicuous by their absence; so that 
serve the double purpose of giving 
id of death-traps to the myriads of 


| insects that are attracted by the 


Spark protectors would, however, 
D, as there are at times plentiful 
of hot carbon cinders, which, alight- 
the spectators beneath, give rise to 
mplaints. It is interesting to notice 
erprising use of the electric light, 
dit is due to the rural blacksmiths 
ually manage the plant. The lamps 
nerally remarkably steady and the 


8 properly set. 





rse racing, bicycle racing and croquet 


\e of the out-door sports recently car- 
at night by aid of the electric light. 


Catskill Mountain Lightning. 





REPRODUCTIONS OF INTERESTING PHOTO- 
GRAPHS BY MESSRS. RUSK. 


We have just received several very inter- 
esting photographs of lightning, three of 
which are reproduced in the accompanying 
illustrations. Figs. 1 and 3 are from neg- 
atives made by Prof. John W. Rusk, while 
Prof. Samuel] E. Rusk made the negative 
from which Fig. 2 is reproduced. Both 
these gentlemen live at Haines Falls, N. Y., 
in the Catskill Mountains, and have had 
much experience in observing and photo- 
graphing lightning flashes. Prof. Samuel 
E. Rusk is professor of natural science in 
Claverack College, Claverack, N. Y., and 
has had 20 years’ experience in photography. 
We are informed that both gentlemen can 
furnish copies of the photographs from 
which these plates were made at 25 cents 
each. 

The negative of Fig. 1 was exposed on 


te 





aitng 


| $3 per Annum. 
Single Coples, 10 Cents. 


Entered at Post + Office, New York, as Mail Matter of the genend Clase. 


the same storm that Fig. 3 was made. 
was taken from Prof. Samuel E. ies 
piazza at ‘‘ Loxhurst,” Haines Falls, looking 
toward the Hudson River, some ten miles 
distant. He writes in regard to this dis 
charge : 

“The mountain over which it appears is Kaater- 
skill Mountain, on which Hotel Kaaterskill is situ- 
ated. The flash is, I suppose, really beyond the 
mountain in the Hudson valley. From the main 
line are branches, scarcely noticeable in the print, 
but well seen with asmall magnifier in the nega- 
tive, extending downward from or upward to the 
main line, tapering and fading out at the farther ex- 
tremities.”’ 

The detail in landscape, as shown in the 
original photograph, is really wonderful for 
this kind of a picture. 

——_—__-_« = e —_—_ 
The Belgians Want an Electric 
Railway. 

A demand for a concession to construct an 
electric railway between Antwerp and Brus- 
sels has just been made to the Belgian gov- 
ernment by Mr. P. Van den Kerkhoven, of 





Fia. 
Prof. Jobn 


July 22, at 9 p.M., and Fig. 3 was made 
July 29, at 5.30 Pp. m., from the porch of 
Prof. John W. Rusk’s studio at Haines 
Falls. The horizontal discharge shown in 
Fig. 1 is about three miles long and shot 
along near the surface of the earth in a most 
peculiar manner. Jn the upper left hand 
corner may be noticed another discharge 
which seems to terminate in a star shaped 
form. Fig. 3 is still more remarkable on 
account of the peculiar shape at the top and 
numerous fine diverging lines from the main 
discharge. These lines were too delicate to 
be reproduced in our illustration, but they 
may be distinctly seen in the original pho- 
tograph with the’ aid of a reading glass. 
This discharge is of the “ribbon” form 
which was discussed in a paper read before 
the New York Electric Club, by Dr. 
M. G. Parker, of Lowell, Mass., and pub- 
lished in the ELEcTRICAL Review for No- 
vember 24, 1888. Prof. John W. Rusk 
informs us that he has been making photo- 
graphs of lightning for six years, and can 
make the pictures in the daytime as well as 
at night. 

Fig. 2 is a very interesting picture, and 
was made in the evening of July 29 during 


1.—A Ligutnine DiscHarGe THREE Mites Lone.—(From a Photograph by 


W. Rusk.) 


Ghent, says London Jndustries. The aver- 
age time occupied in making the journey by 
rail at present is one hour, but by the elec- 
tric railway it is proposed to reduce this to 
25 minutes. It is probable, however, that 
the State railway authorities will intervene. 
Should it become necessary to establish an 
electric railway they would undertake it 
themselves. There is, however, certainly 
room for improvement in the speed on Bel- 
gian railways. 


a 
Telephony in France. 


Paris will shortly be in telephonic com- 
munication with all the principal towns in 
France. There are already systems be- 
tween Paris and Bordeaux, Paris and Lille, 
Paris and Lyons, and Paris and Marseilles, 
and the installations are continually being 
extended. Atthe beginning of July a line 
was opened between Paris and Beauvais. 

——__e = eo —__—__ 
The Great Telephone Case. 

Alexander Grabam Bell has finished bis 
testimony before United States Commis- 
sioner Hallett, at Boston, in the case of the 
United States os. the American Bel] Tele- 
phone Company, and the defence will. not 
attempt to take further evidence until Sep- 
tember 1. 


; LIGHT AND POWER STATIONS. 


SOME HINTS TO OWNERS AND 
OPERATORS BY A PRACTICAL 
ENGINEER. 


Selection of the Station Site—Consid- 
erations Covering its Choice—Get 
Room Enough to Grow In—Possi- 
bilities of Advantageous Real Es- 
tate Parchases. 


BY ROBB MACKIE, 





IV. 

Generally following the outline as _previ- 
ously laid down, the first serious question 
that presents itself for consideration is the 
location of the station. There are so many 
elements that have to be balanced in this 
that it is utterly impossible to lay down any 
iron clad rules to be observed in the selection 
of a suitable site. We have to consider the 
source of the fuel supply and the question of 
fuel storage. This latter isa serious matter 
if for any local condition there is a consid- 
erable range in the cost of fuel at different 
seasons, and whether that difference is suf- 
ficient to pay for the additional handling. 
Again the question of fuel storage is serious 
if there be any liability to have the supply 
cut off for any length of time. 

Of equal importance with this is the water 
supply, a question to which so little atten- 
tion has been paid in the selection of the 
sites for some plants as to be almost laugh- 
able if not showing such a lack of foresight 
on the part of the designers of the plants. 
It is not intended to advance the claim here 
that the site of a station must be selected 
solely with a view to the fuel and water sup- 
ply, as there are other considerations which 
will form as important factors in this equa- 
tion as the two specified, but I do wish to 
call especial attention to the fact that proper 
consideration is not given to these two im- 
portant factors when sites for many stations 
are selected. 

So much of the economy of the operation 
of the power plant depends upon these two 
elements, that it is almost impossible to be- 
lieve they are so often overlooked in the lay- 
out of a station. 

It must be remembered that local condi- 
tions bear largely upon the desirability of this 
or that location, the question of first cost 
not always being the only element to be 
considered; the cost of the wire and the 
loss on the lines must bear only a fair ratio 
in the selection of a location, and not be the 
only element to be considered, as has too 
often been the case. The style of apparatus 
to be installed and whether the electrical 
plant is to be used for arc, incandescent, 
power or all of them, also bear largely upon 
the decision of this question; while there is 
a very considerable difference whether you 
install high speed, low speed, compound or 
compound condensing engines and as to the 
number of hours per day it is proposed to 
operate the plant. 

Each of these elements has to be carefully 
considered and given its fair share of weight 
in the decision of this question, and it is 
clearly evident that this should all be done 
by one whose mind is trained in the consid- 
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eration of such matters, rather than by 
those without experience, if the best results 
are to be obtained. 

In the selection of the location and design 
of the building care must be exercised to 
secure property and erect a building that 
will first admit of an increase of machinery, 
and afterwards, allow for the extension of 
the buildings to adruit of still further exten- 
sions of machinery. Experience bas taught 
us that it is almost impossible to estimate 
the rapidity with which an electric plant 


Fig. 2.—LIGHTNING OVER Mount 
KAATERSKILL, NEw YORK. 


will have to be enlarged, but it has also 
taught us, ina way not to be forgotten by 
those who have been through it, that in a 
majority of cases the growth of the business 
is phenomenal and, therefore, it is impera- 
tively necessary to design our plants with a 
view to the extension of the buildings, in 
harmony with the entire plan of operations. 
In this way only can we make preparation 
for the rapid growth of the business, so as 
to allow for a maximum of increase of the 
load with a minimum of cost of construction. 

With this before us, it is well to remember 
that the value of real estate increases at 
times at a very rapid rate; therefore, by the 
exercise of judgment in the purchase of 
property for the location of the plant, the 
chances are strongly in favor of an increased 
value. In several cases the profits resulting 
from sale of property near the station, but 
not necessary for the enlargement of the 
plant, have been sufficient to pay for the 
necessary additions to buildings and ma- 
chinery. 

There are many cases on record where the 
natural development of the load on the sta- 
tion has been so great within a few years 
that it has been found that the design of the 
station and layout of the machinery is such 
that new machinery cannot be installed with- 
out materially changing the entire arrange- 
ment. At a considerable expense this is 
done, often-times to be followed at a little 
later day by the realization that even the ex- 
tension does not afford sufficient facilities to 
handle the increased business. 

Then, if it becomes necessary to secure a 
new site and erect a new station it will be 
found that the cost of transfer is greatly in 
excess of the usual calculations, for, as a 
rule, the ‘‘unexpected” happens adding 
vastly to the estimated cost of the work to 
be done. It will be found far more econom- 
ical, in the truest sense of the word, to pay 
the interest on the cost of a larger building 


and the investment in a larger piece of 
ground, soas to have them when needed, than 
to go into this very expensive luxury of 
changing around all the machinery of a 
plant or of building and moving into a new 
one. 

(To be continued.) 


__>- 


Annual Elections. 


The annual election of the stockholders 
the Postal Telegraph Company was held on 
August 1,’in this city, 6,000 shares being 
represented. The following directors were 
elected for the ensuing year: John W. 
Mackey, William C. Van Horne, George 
Stephen, Charles R. Hosmer, Richard V. 
Dey, Albert B. Chandler, Edward C. Platt, 
George G. Ward and William H. Baker. 
The Inspectors of Election were Edward 
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Alden, Theodore L. Cayler, Jr., and John 
Doran. 

The annual meeting of the stockholders 
of the California Electric Light Company 
was held at San Francisco recently. A 
total of 37,300 shares was represented and 
the following Board of Directors were elected: 
P. B. Cornwall, Gustave Sutro, Arthur W. 
Moore, George H. Roe, John R. Spring, 
William Kerr and D. Marcucci. The only 
changes from the old Board were the election 
of Arthur W. Moore to fill a vacancy caused 
by the resignation of Alvinza Hay ward,and of 
D. Marcucci, who beat Frank H. Woods for 
the directorship lately held by Ramon E. 
Wilson. D. Marcucci represented an oppo- 
sition faction, which made a lively fight for 
him, and won by concentrating all their 
votes upon him. The new Board organized 
by electing George H. Roe secretary and 
manager; Gustave Sutro president, in place 
of P. B. Cornwall; John R. Spring, vice- 


president. 
od - 


Other Uses for Graphite. 

A correspondent says: I have read an 
article on graphite, taken from the American 
Machinist. Let me say thatI have used 
graphite for many purposes, some that the 
correspondent did not name, which I will 
give, as it may benefit some of my brother 
engineers, who, perhaps, have not experi- 
mented to any great extent with the article. 
I have used hand-hole and manhole gaskets 
eight to ten times by carefully smearing the 
surface next boiler shell, taken out at periods 
of three to four weeks, using steam pressure 
as high as 100 pounds. In packing water 
glasses, by putting a little graphite and oil 
on the gasket they would vulcanize as soft as 
lamp wick and retain their elasticity until the 
glass was changed, when the old rubber 
could be removed without trouble, while, by 
the old way, I have spent much time in 
digging out the rubber, baked hard as 
vulcanite. Another thing I used it for was 
after putting back my hand-hole plate or 
plugs in back connection, I carefully brush 
away all the soot and ashes, then witha 


small brush paint a good coat of graphite 
over flange, stud and nuts. After running 
boiler from three to six months, and using 
coke for fuel, with forced draft, the nuts 
can be removed without trouble, as the heat 
has not been great enough to burn the lead. 


A Complete Telephone Directory. 

Capt. George N. Stone, general manager 
of the City and Suburban Telegraph Asso- 
ciation, which is the name of the Cincinnati 
Bell Telephone Company, has sent us acopy 
of his new telephone directory for August, 
1892. It is one of the best arranged and 
most complete that we have seen. In the 
front of the book blank space is provided for 
the names and numbers of the subscribers 
called most frequently. Following this is a 
list of the Cincinnati fire alarm signal boxes 
and the fire signals. Then comes a list of 
the toll line offices connecting with the Cin- 
cinnati exchange. Then the city public pay 
stations are enumerated, and following this 
are the subscribers’ names, which are easily 
found by means of an indented alphabetical 
index. An order for moving an instrument 
is bound in the back part of the book. The 
covers are tastefully printed in colors. 


Electric Cars for Rent. 

A novel feature of the Springfield, Mass., 
street car system is the letting of electric 
cars to partices who wish to hire. The price 
of a car is $2 an hour. It is convenient for 
a party to thus charter a car and ride as far 
as they desire. Acar can be run over any 
of the lines, as they are under one manage- 
ment. When a car is thus hired a sign 
‘* special car” is placed on the sides. Many 
have been hired this Summer to run to dif- 
ferent points of interest. 








Sale of the Julien Electric Plant. 

The remains of the old Julien Electric 
Traction Company will be sold by Richard 
V. Harnett at the New York Exchange 
salesroom on August 22. The ‘‘ remains” 
consist of 16 cars and trucks now at Marion, 
N. J., and the electric plant at Eighty-fifth 
street and Madison avenue in this city. 





New York Trolley Lines. 


The Harlem Bridge, Morrisania and Ford- 
ham Railway Company, otherwise the 
‘* Huckleberry” road, is now known as the 
Union Railway Compary. A $2,000,000 
blanket mortgage has been placed to provide 
funds for extensions, improvements and the 
adoption of the trolley system. 

The Railroad Committee of the Board of 
Aldermen gave a hearing on August 2 to 
the Union Railway Company. The petition 
asks for a franchise permitting the company 
to operate railroads in the following streets : 


Macomb’s Dam Bridge, through Jerome avenue 
to the city line. 

Morris avenue, from Third avenue to Fordham 
Landing (or High Bridge) road. 

Willis avenue, from the Harlem River to Melrose 
avenue, to Webster avenue, to Bronx River road, to 
the city line. 

From the city line at the Bronx River along Tre- 
mont avenue to Webster avenue and Burnside 
avenue, along Burnside avenue to Sedgwick avenue 
and Cedar avenue, along Cedar avenue to Riverview 
Terrace, along Riverview Terrace to Sedgwick 
avenue, also along Dock street from Riverview Ter- 
race to the tracks of the New York and Northern 
Railroad. 

: In Olin avenue, from Webster avenue to the city 
ine. 

In Boscobel avenue, from Washington Bridge to 
Jerome avenue. 

From Fordham, across the bridge of the Harlem 
Railroad, to Kingsbridge road, to High Bridge road, 
to Sedgwick avenue, to Bailey avenue, to Broadway 
at Kingsbridge. 

Along Sedgwick avenue, from Jerome avenue to 
the city line, 


It is said that the necessary consents for 
right of way have been obtained from 
property owners. 

~~ 
Telephotography. 

A young French chemist, M. Heri Cour- 
tonne, is credited by the Paris Fig:ro with 
a new discovery. Sound being transmissi- 
ble by telephone, M. Courtonne argued by a 
rigorous analogy that light might be trans- 
mitted too. As the telephone consists of a 
transmitter, a wire and a receiver, there was 
reason to believe that these three organs 
might be adapted for transmitting light 
vibrations, and for this purpose the trans- 
mitter and receiver should be prepared 
chemically for receiving and giving out 
light instead of sound vibrations. This 
was done by substituting sensitized photo- 
graphic plates for the ordinary telephone 
plate. One of the plates was placed in front 
of an aperture through which an image was 
cast, and this image has been forwarded by 
wire, and has been seen at the other end. 
The first apparatus was very imperfect, and 
M. Courtonne, having heard that Mr. Edi- 
son was on the track of a similar discovery, 
resolved to publish his experiments, a de- 
scription of which he, however, sent ina 
sealed letter to the Academy in 1889. This 
letter is only to be opened at the sender’s 
request. The Figaro says: ‘‘ That the con- 
sequences of the telephotography cannot be 
over-estimated. To-morrow you will see in 
Paris the image of a man smoking in St. 
Petersburg.” 


ae 
ELECTRICAL PEOPLE WE MEET. 


George F. Porter, secretary of the Na- 
tional Electric Light Association, is one of 
the old-timers. He was at one time con- 
nected with the Pullman Palace Car Com- 
pany and for many years was one of the 
mainstays of the Pittsburgh Carbon Com- 
pany, now known as the Faraday Carbon 
Company. After this he associated with Mr. 
C. A. Bragg in handling the Philadelphia bus- 
iness of the Westinghouse Company. The 
carbon business again claimed Mr. Porter’s 
attention for a short time and then he was 
appointed to his present position by Presi- 
dent Huntley, being reappointed by Presi- 
dent Ayer. Mr. Porter knows everybody 
in the electrical business and is a valuable 
officer of the National Electric Light Asso- 
ciation. He is intelligently posted on cur- 
rent affairs and can relate interesting anec- 
dotes of the Mollie Maguires, the Pittsburgh 
railroad riots of ’77, the Johnstown flood, 
and the politics of the Keystone State, which 
he swears by. 











No man devoting his time and talents to 
the electrical industry possesses a larger or 
more friendly list of acquaintances than does 
Mr. Eugene F. Phillips, president of the 
American Electrical Works, Providence, 
R. I. Mr. Phillips inaugurated some 14 
years ago the pleasant feature of giving an 
old-fashioned Rhode Island clambake to 
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his friends and customers in the electric} 
field. The one of this year was greatly ep. 
joyed July 23 and very largely attended, 
For 14 years these clambakes have beep 


held and on each occasion the cle:k of the 
weather has shown his friendship and regard 
for Mr. Phillips and has seen that the sup 
has shone and that the rain did vot fal), 
Mr. Phillips visits New York as a rite once 
a week, making his headquarters at \.is New 
York office on Cortlandt street, wiicre My. 
P. C. Ackerman holds forth as :\¢ very 


capable and active New York mana ‘er. 





Mr. A. M. Young, of Waterbury Conp, 
is a frequent visitor to the city. tly i. 
alizing the possibilities of electric | action 
Mr. Young made a study of the f ‘ure ot 
such business in several Southern | East. 
ern cities, then invested in franch: es, and 
he is to-day at the head of a number of syn. 


dicates controlling valuable eleci:'c rajj. 


ways and electric lighting systems. Start. 
ing without large means Mr. Young, 
though a young man in the thirties, was the 
satisfaction of counting up his wea!!: in the 
neighborhood of $250,000, and his -uccegg 
may be attributed solely to his care! | hard 
work and good judgment in select: ¢ pro. 


gressive cities in which to oper: Mr. 
Young is the owner of considerable | operty 
at Crescent Bluff, near Pine Orchar 








where he has a beautiful cottage. en 
ber of other handsome cottages hs.e been 
erected on the bluff, which is « escent 
shaped, nearly all being owned by \Vater- 
bury people. 

Mr. Seymour Hess, son of Electri:.! Sub- 
way Commissioner Jacob Hess, is « »romis. 
ing young actor. Last season he ws with 
‘*Mr. Wilkinson’s Widows.” 

Mr. J. J. Carty is the telephone © izineer 
of the Metropolitan Telephone & Te!egraph 


Company and the technical head of tele- 


phone businessin New York. Mr. C»rty has 
an enviable. reputation as an electrica! -xpert, 
an inventcr and a scientist. The Cai'y sys- 
tem of ‘‘ bridging bells” is a valuab!. <levice 
well known to telephouvists. Mr. Carty 


possesses a well-trained logical ani philo- 





Dis- 
CHARGE IN THE CATSKILL MOUNT ‘1S. 


Fie. 3.—A PecuniaR LIGHTNING 


sophical mind and has marked abili‘y as 4 
writer. Hisessays on scientific subjec's have 


a peculiarly charming style and always attract 
attention. Heis a self-made mab, liaviDg 
begun his career in the Boston tec} bone 
exchange. Mr. Carty was married about & 
year ago to Miss Russell, of the Madison 
Square Theatre Company, and lives in chatm- 
ing apartments in Harlem. He is just now 
enjoying the pleasures of a happy fatber, 
and declares that the first word ejaculated 
by his son and heir was ‘‘ Hello!” 
Br-Po.ark. 
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The Electric Pereussion Drill in 
Theory and Practice. 





READ AT THE GENERAL MEETING OF THE 
AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, CHICAGO, JUNE 7, 1892, 

BY HARRY N. MARVIN. 


Wherever rock is to be excavated, in 
unneling or quarrying, there of 


ELECTRICAL REVIEW 





Fig. 1 shows an ordinary continuous cur- 
rent dynamo having two opposite points of 
its armature connected to a solid collecting 
ring anda half ring, respectively. Theouter 
terminals of the drill coils M' and M® are 
connected by line wires to the two brushes, 
alternately bearing upon tbe half ring. The 
inner terminals of the coils are joined and 
led to the solid ring. It appears that as the 
armature revolves current impulses are di- 
rected into the drill coils in alternation, 
causing a reciprocation of the plunger in 
synchronism with the dynamo armature. 
It will be noticed that the action here closely 
resembles the action of a steam engine, force 








aie.» we find the percussion drill. Until 
about year ago two types of drills held 
the fic: ‘, he hand drill and the direct acting 
C ad 


—_—_— 


C,C1. The cores of these converters are 
continuously saturated by continuous cur- 
rents in the primary coils as shown, the 
windings of the converters being opposite. 
When current endeavors to pass through 
these, it is checked considerably in the con- 
verters whose magnetism it tends to reduce 
and to a much less degree by the converter 
whose magnetism it tends to increase. A 
reverse current is opposed by the other con- 
verter and thus pulsations of one polarity 
are strong in one coil, while those of the 
reverse polarity are strong in the other drill 
coil. This would not probably be a very 


efficient method. 


























Fie. 1. 











steam air drill. With the extension of 
electric methods of power transmission to 
mining perations came the urgent demand 
for an trically operated percussion drill. 
Them: uanical and electrical requirements 
ofthis chine are particularly severe; it is 
called n to continuously endure an action 
that is almost all other machinery, stu- 
diously .voided, namely, a practically un- 
cushio reciprocation and a blow upon 
substan. vs harder than castiron. The gen 

Mf 
Fz 

Fie. 4. 

eral rey irements of an electric percussion 


drill fo. mining work are that it shall be 
light ¢ gh to be quickly handled by two 
orthre: men; it must be powerful enough 


to com with an air drill that absorbs 
eight « n horse-power; it must be so sim- 
ple iu i. design that it can readily be re- 
paired an ordinary mechanic without 
electric.| experience; it must be so con- 
structe: ihat the complete machine and its 
several varts can be soaked in mud and 
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water w ‘houtinjury; it should be incapable 
of burn’ g out, it must be able to endure 
almost » .v amount of the roughest handlin 
withou ..jury, and the materials enplapel 
should |. as little subject to crystalization 
a8 pos . My experience suggests the 
followi:: elements of construction to be 
avoided: Traveling conductors, commutat- 
ing or: irrent shifting devices, sliding con- 
tacts, s> ing contacts, cotton insulated wire 
and all nsulating material capable of car- 
bonizat switches, lamination of the 
moving arts, close fittings and joints liable 
to be i paired by considerable wear, all 
Constru: ions liable to be impaired by care- 
less or killed attention. For the benefit 
of those infamiliar with the actions of the 
air drill, i will state that the general practice 
~ Preset.' is to give the machine a stroke of 
Tom fiv: to seven inches, to strike as nearly 
a8 possi an uncushioned blow upon the 
rock an’ to make as many blows per minute 
. the ver applied will develop, usually 
— “V0 to 400 per minute. It is found 
mo a roke of about, five inches is 
— to properly free the hole from 
— the electrical solution of the problem 
~ ‘ole.cid and plunger affords the sim- 
Plest me.liod of developing this action, and 
fined na be work in this field has been con- 
eed 3 ‘is line. After much experimental 


1 divided solenoids and commutat- 


Fd “ ices mounted upon the drill, I aban- 
a these methods, and in 1888 devised 
— of operation that is at present 

ler well known, but for clearness this 


May be iliustrated. 
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ice have thus far induced me to employ a 
rather low voltage in the operation of drills, 
our present practice being to use about 100 
volts alternating upon the drill. I have 
employed several methods of operating 
drills from high voltage circuits. 

Referring to Fig. 3, if the regular brushes 
B* B® be connected to a 500 volt circuit, the 
armature will run asa motor, and if the 
rotating brushes B B! be spaced by a suit- 
able amount, less than 180 degrees, they will 
take off the pulsating current for the drill 
circuit at, say, 100 volts. 

Another method is shown in Fig. 12, 
where a 1,000 volt alternating circuit is led 
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being exerted first in one direction and then 
in the other, one end of the cylinder being 
idle while the otherend isactive. Of course, 
connections are such that the polarity of the 
pluoger is never reversed. This system 
simplifies to the utmost the construction of 
the drill and enables it to be so designed as 
to satisfy all of the conditions before men- 
tioned. The complications of this system 
are more apparent in theory than in practice. 
Three wires are required, but once placed 
they give no further trouble. The gener- 
ator can be used to develop continuous cur- 
rents and pulsating currents at the same time 
if desired, but I believe that it is better prac- 
tice to use a separately excited drill gener- 
ator without regular commutator. The ma- 
chine then becomes extremely sim- 
ple, as shown by Fig. 2. I have 
found it desirable to run these drills 
at a speed of about 400 per minute, 
a rather low speed for small dy- 
namos. This difficulty may be 
avoided at the expense of simplicity 
in several ways. One method is 

shown in Fig. 3. The regular com- © 
mutator of a continuous current 
armature is equipped with a pair of 
revolving brushes B-B', one of 
which connects to the solid ring of 
the drill circuit commutator and the 





Another general plan of drill operation, 
which I will call Plan ‘‘B,” has been devel- 
oped to some extent by the late Mr. Van 
Depoele. This plan is based on a difference 
of phase of current in the two coils, and is 
shown in its simplest form in Fig. 8. The 
two outer drill wires are connected to the 
two regular brushes of the armature ‘‘ A,” 
and the middle wire connects to the solid 
ring connected to one point of the armature. 
As the armature revolves, current rises in 
one drill coil and falls in the other, pro- 
ducing the reciprocation of the plunger. 
The voltage curves for this type of machine 
are shown by Fig. 9. An armature giving 
two alternating currents of 90 degrees differ- 
ence of phase may also be used, but with 


















































other to the half ring. In this man- 
ner pulsations are developed in the 
drill circuit as the brushes B-B* 
are rotated, and with a frequency 
entirely independent of the arma- 
ture speed. With this arrangement we are 
also able to take off 100 volt alternating 
currents from a commutator that is also sup- 
plying a 500 volt continuous current circuit, 
by spacing the brushes Band B', an amount 
less than 180 degrees. 

Another method of reducing the fre- 
quency of the pulsations is shown in Fig. 4, 
where the drill commutator is geared to the 
dynamo shaft, reducing the frequency to 
one-half the speed of the generator. 

The general character of the impressed 
electromotive force in the two drill circuit 
in the above systems is shown in Fig. 5, 
curve ‘‘A” showing the voltage over the 
upper coil, and curve ‘‘ B” showing the volt- 
age over the lower coil. 

A method of operation by which a some- 
what different curve is obtained is shown in 
Fig. 6. It will be noticed that here current 
is admitted to the drill circuits when the 
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the disadvantage of reversing the polarity 


of the drill plunger. The above appears to 
be less efficient than Plan ‘‘A” for the 
reason that the drill coils are constantly 
working against each other, and being 
heated up by current opposing the action of 
the drill. 

A third plan of operation, which we may 
call Plan ‘‘C,” is that devised 
by Messrs. Siemens & Halske 
and sbown in Fig. 10. Here 
three coils are used in the drill, 
the middle coil being excited 
by a continuous current and the 
two end coils by an alternating 
current of proper frequency. 
The function of the middle coil 
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from the prime generator ‘‘ A” to the vicin- 
ity of the mine, where it passes through the 
primary of a converter ‘‘C,” in which the 
voltage is reduced to 100 volts. A small 
motor ** M,” ruoning in synchronism with 
the generator ‘‘A,” directs the alternate 
pulsations into the drill circuits. 

Turning now to the drill construction, 
Fig. 13 shows the tirst form in which the 
percussion drill was put upon the market. 
This I call a Type ‘“‘A” machine. As ap- 
pears in the sketch, the machine consists of 
a seveninch boiler tube provided with a 
suitable mounting. Within the tube are two 
solenoids B B', a rotating device and a 
cushion spring. Traveling through the 
coils is a two inch plunger ‘‘ D,” the middle 
portion of which is of iron; the upper end 
is of brass and is rifled as shown to fit the 
rotating device; the lower end is also of 
brass and is enlarged at theend into a chuck 
to hold the bit. The three sections of the 
plunger are welded together. The weight 
of this plunger was 38 pounds. This ma- 
chine was designed to make 600 blows per 
minute with a three inch to four inch stroke. 
The first of these machines to be put into a 
mine was that started in May, 1891, in the 
Black Bear mine at Gem, Idaho. This was, 
I believe, the first commercial electric per- 
cussion drill plant ever operated. During 
the next few months several other mines and 
quarries were equipped with these drills, 
with the general result that where the rock 
was not excessively hard the work was fairly 
satisfactory, but in extremely hard rock sev- 
eral defects developed. The brass portion 
ofthe plunger would crystallize and break a 
short distance above the chuck. Under the 
severe strain of continuous work in hard 
rock the coils would become so heated as to 
ground, and the spring connections between 
the cable and the coils would give out. The 
construction of these drill coils deserves 








is to maintain a constant polarity 
in the bar, and the motion is 
effected by the effort of the two 
end coils. In this system both 











ously excited as in Plan 
**B,” but there appears 
to be less waste of energy. 

Aside from the extra 
complication of drill con- 
struction, it is questionable if as 
much power can be obtained from 
a given weight of wire with this 
arrangement as can be realized on 
Plan ‘“‘A.” It must be borne in 
mind that in these machines it is 
necessary to get the utmost power 
possible out of a given weight of 
copper aud iron, and the heating 


~" motor coils are continu- 
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voltage is at a maximum, the curve of im- 
pressed electromotive force being generally 
as shown. The general plan of admitting 
the current alternately to the two drill cir- 
cuits, one circuit being idle while the other 
is active, characterizes all the above methods. 
This may be called plan ‘* A.” 

I have devised a method for effecting this 
without commutation, as shown in Fig. 7. 
Here one wire from a simple alternator is 
led to the drill while the other wire passes 
through the secondaries of two converters 


limit is the only practical considera- 
¢ tion. The efficiency of the machine 

is secondary. 
Plan ‘‘C” has been reduced to 
practice in this country by the late 
Mr. Van Depoele, who avoided the use of 
a fourth wire in the system by an ingenious 
method shown in Fig. 11. The regular 
commutator ‘‘ A” is supplied with rotating 
brushes B? B* in addition to the regular 
brushes B B'. It appears that as the rotat- 
ing brushes revolve, a simple alternating 
current flows through the end coils of the 
drill, while a unidirection pulsating current 
of one-half the frequency circulates in the 

middle coil. 

. The requirements of construction and serv- 
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special description; Fig. 14 shows a coil 
complete ready to be put into the drill. The 
coil is constructed as follows: Upon a brass 
spool, the body and heads of which are in- 
sulated with mica, is wound a bare copper 
wire of square section; this wire is insu- 
lated as itis wound with mica. The com- 
plete coil is wrapped with mica and a metal 
tube slipped over the whole and soldered to 
the coil beads, making the completed coil 
water-proof and heat-proof, as it is insulated 
with mica alone, nk me but mica and metal 
being used in its construction. The trouble 
with our first coils was that they were sold- 
ered up with a comparatively soft solder, 
and when the coils got very hot this solder 
softened, the joints opened, and oil and dirt 
getting in carbonized and developeda ground. 
As an example of the treatment these drills 
received I will state that while visiting one 
of our drill plants, that was used for railroad 
grading on the Great Northern Railroad in 
Idaho, I saw the men dump one of these 
drills bodily off from a flat car onto a dump 
of broken stone, down which the drill rolled 
some 20 feet. I might add that this was one 
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of our most successful plants, 18 foot holes 
being regularly drilled in granite rock. In 
view of the defects mentioned the design of 
the machine was altered as shown in Fig. 
15, which shows a Type ‘‘B” machine. The 














Fig. 9. 


plunger has been enlarged to two and three- 
quarter inches, and is what I call the double 
magnet type. The forward part ‘‘D” is 
now made of steel, the rifled part D® is also 
of steel, and the connecting piece D’ is 
of brass. This design gives a solid 
steel chuck and brings the brass part 
of the plunger within the drill body. The 
coils are new encased in boiler tube jackets 
brazed up with hard spelter, and are heated 
to a bright red in process of manufacture. 
The spring connections have been abandoned 
and solid set screw connections now connect 
the cable to the drill. A switch is inserted 
in the cable near the drill. This machine 
seems to overcome the defects of the old 
drill, and has thus far proved very satis- 
factory. This machine takes a stroke of 
about five inches and runs at about 380 blows 
per minute. This longer stroke is found 
more effective in keeping the hole free from 
mud. 

Fig. 16 shows a still later type of drill that 
I have recently built and which promises to 
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be much better than the others. The out- 
side dimensions of this machine are about 
the same as the Type ‘‘A” machines, but the 
plunger of this machine is a solid steel forg- 
ing and four inches in diameter. No brass 
is used in the plunger, the metal being re- 
duced in section where it passes through the 
front head. The ratchet device is similar to 
that used in air drills, and, 
in fact, the whole design of 
the machine quite closely 
follows the air drill con- 
struction. This machine 
takes a stroke of from six 
and one-half to seven and 
one-half inches and makes 
about 380 blows per minute; 
the plunger weighs 80 
pounds. 

Fig. 17 shows the cable 
Fic, 14. connection and switch ‘‘A,” 

me and the cable fuse box ‘‘B,” 
through which connection is made from the 
mains to the cable. A study of the opera- 
tions of these machines presents many inter- 
esting features. In Fig. 18 is shown what 
I term an energy curve of the machine. 
This curve is obtained in a manner similar 
to an indicator card of a steam engine. Re- 
ferring to Fig. 19, ‘‘A” is acylinder mounted 
parallel to the drill rod. "This cylinder is 

‘ct 











Fra. aa, “A.” 


geared to the armature shaft in such a man- 
ner that it rotates in synchronism with it. 
A pencil carried by the drill rod rests upon 
the cylinder ‘‘A” ; it appears that as the dril] 
rod reciprocates and the cylinder “A” ro- 
tates, a curve will be traced by the pencil. 
Fig. 18 shows such acurve. The direction 
of motion of the paper being from left to 
right, it appears that the angle X of the 
curve at any point indicates the velocity of 
the plunger at that instant. ‘‘A” is the 
point where the plunger strikes the rock and 
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the sharp rebound is shown by the angle. 
The concave character of the curve at ‘‘M” 
shows the backward acceleration of the 
plunger. The buffing spring is encountered 
at “S,” and the angles at S and S show that 
there is little loss in the spring. The angle 
X gives the final velocity of the plunger 
when it strikes the rock. A simple calcula- 
tion gives the energy of the blow in foot 
pounds. This affords a good method of 
comparison between different machines and 
conditions. The general character of the 


curve reveals the general action of the forces 
The curve in Fig. 20, 


during the stroke. 


are well recognized, but it has been urged 
that for drill work compressed air is a nec- 
essary factor for ventilation. A careful in- 
vestigation of this matter reveals the fact 
that there is little or no weight in this ob- 
jection. The instances are extremely rare 
where compressed air is relied upon for ven- 
tilation, and I have found few miners who 
considered this a matter of importance. 

Although the introduction of the per- 
cussion drill has been attended with many 
difficulties, I believe that the obstacles have 
been so far overcome that the machine is 
to-day in thoroughly practical shape. 
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The Sheridan Building at Denver, Cojo, 


A distinct progress in the application of 
electricity has been inaugurated in the 
Sheridan Building, owned by Mr. J, q 
Ernest Waters, and erected by him exclys. 
ively for light manufacturers in Denver, 
Colo. 

This building, erected after the plans of 
Messrs, Paerresen Bros., architects, uf Dep. 
ver, is designed for the use of light many. 


facturing, watch-case makers, brass finishers, 
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for example, shows that the drill rebounded 
sharply at ‘‘A” and then stood still for a con- 
siderable time at ‘‘B,” indicating that the 
stroke was too short for the power applied 
and the frequency of the stroke. On Fig. 
21 we have shown the reverse conditions 
where the concave character of the curve at 
‘*B” indicates a loss of velocity and the 
length of stroke is evidently too great for 
the power applied. Fig. 22 shows a curve 
taken ona Type ‘‘A” drill with an 18 foot 
bit drilling downward in slate rock. 

The energy of the blow being determined 
it can then be decided whether the drill 
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LITERARY. 

We have received the ‘‘ Journal of the 
Institution of Electrical Engineers” (London) 
for July, 1892. 

‘* Report of the Ninth Annual Meeting of 
the Street Railway Association of the State 
of New York” has been received. 

The introduction to ‘‘ Poor’s Manual of 
the Railroads of the United States” for 1892 
has been received. The manual promises to 
be better than ever this year. 
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etc., and contains some 20 odd rooms above 
the ground or store floor adapted io the 
above uses. 

In this building is installed, we \vlieve, 
the first plant in the world for tie dis- 
tribution of power to the several ten..its by 
wire exclusively, instead of by belt and 
shafting, after the usual practice. 

The power plant, located in the basement 
of the building, consists of two 60 h re- 
turn tubular boilers, one 165 horse-power 
Fraser & Chalmers Corliss engine id one 


40 horse-power Straight Line ngine 
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delivers the greater amount of energy upon 
the rock by a few long strokes or by a 
greater number of shorter strokes. 

Some other interesting curves are shown 
in Fig. 23. Curve ‘‘ A” shows the voltage 
on the drill circuit. Curve B and B! the 
current in the two coils. Curve C is the 
energy curve. The lines D D' indicate 
where the brushes make contact with the 
half ring. 

The efficiency of the above machines com- 
pared with other forms of electro-motors is, 
of course, low, but this factor is of com- 
paratively little moment in percussion drill 





work. It is far more important that the 
machine should be able to endure the de- 
velopment of a large amount of. power 
with a small weight, than that it should be 
highly efficient. It would seem that the 
general mechanical design of these machines 
admits of greater durability and simplicity 
of construction than air drills, as there are 
no steam tight joints required and a. very 
great wear upon the moving parts does not 
reduce the effectiveness of the drill. The 
general flexibility of the electrical system 
and its peculiar adaptation to mining work 





‘‘Street Railways; Their Construction, 
Operation and Maintenance,” by C. B. Fair- 
child, editor of the Street Railway Journal. 
This is a practical hand-book for street rail- 
way men and its author is recognized in 
tramway circles as one who knows of what 
he writes. The work is the outcome of 
actual experience and covers the field com- 
pletely, and in such a detailed and thorough 
manner as to make the book invaluable to 


every street railway man. Horse roads, 
cable lines and electric power methods are 
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Belted through a countershaft to th: orliss 


engine is an 80 kilowatt ‘‘ C. &. C.”’ dynamo, 
wound for a pressure of 180 volts, an: to the 
40 horse-power Straight Line engine i» belted 
direct a 20 kilowatt ‘°C. & C.” dyuamo, 
wound for the same pressure. p 
The switchboard in the engine om Is 
built of Vermont marble, and is 16 f:«! long. 
On this board is located a distribu‘ cir- 
cuit for each tenant in the building, «nd in 
each circuit is an amperemeter, thus show- 
ing the amount of power used by eaci: tenant, 
and thus keeping the supply of pow r con- 
e en- 


stantly under the supervision of 
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covered in full. The chapters on car build- 
ing, track construction, discipline and ac- 
counts, are carried out minutely and thor- 
oughly, forming a wonderful compendium 
of practical information. This book is not 
to be read and laid aside, but is designed to 
be a thumb-worn text-book. It-is about the 
size of the Street Railway Journal, bas nearly 
500 pages and over 700 illustrations. We 
desire to recommend every one interested in 
the street railway industry to buy a copy of 
this work and keep it handy for use at all 
times. 


gineer. The large engine and dynamo sup- 
plies the light and power during the day, 
and the 40 horse-power plant such light and 
power as may be required after 6 Pr. M., the 
circuits being so connected at the back of 
the switchboard that either or both of the 
dynamos may be connected to the supply- 
ing circuits of the building. 

The steam plant was designed and erected 
by Messrs. Fraser & Chalmers, Chicago, and 
the electrical plant and the distribution of 
light and power by the “‘C. &C.” Electric 
Motor Company, New York. 
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August 13, 1892 


zeminiseences of the Thomson-Houston 
Company. 

\t the recent anniversary banquet of 

Thomson Scientific Club, of Lynn, 

Rice, Jr., 


E. W. 


iass., Supt. was one 





the after-dinner speakers, and his con- 
ition to the feast was very rich indeed, 
i in humorous reminiscences and statis- 
of the wonderful growth of the Thom- 
Houston Company. 
ihe superintendent remarked that he was 
of the early employés and was the first 
ert. That was in the days when the 
ks were primitive and infantile, and the 
gth and breadth of the Nutmeg State 
dno more doubtful enterprise. One of 
first duties was to wipe off the grease 
m a new machine received at the factory, 
i the next important task was to white- 
sh Professor Thomson’s office. After- 
rds he resumed the employment of wiping 
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rease, and meanwhile acquired an easy 
miliarity with the most approved methods 
killing time. 

‘I remember one occasion,” said Mr. 
tice, ‘‘ when we were working nights, as 
1en will do when business is slack, and we 
It the need of a light lunch. Professor 
‘homson was there and all we had to eat 
vas some raw oysters. The professor ob- 
cted to eating raw oysters. It was easy to 
ok them over a Bunsen burner, but we 
1ad no butter. Here was an opportunity 
r inventive suggestion, and the professor 


” 
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was equal to the occasion. A barrel of fine 
white paraffine was at hand and we made a 
ubstitute of it for butter. 

‘‘It went very well,” said the superin- 
tendent, smiling at the recollection, ‘* but it 
lid havea certain candle-power toits flavor.” 

After two years there was a selling out to 
. syndicate, and when Mr. Coffin made the 
icquaintance of the struggling enterprise 
there were not above 90 men employed. 
in 1885, when Mr. Rice became superin- 
tendent, the number had increased to 140. 
The superintendent modestly alluded to the 
fact that the present roll at the works ex- 
ceeds 3,800 names, and facilities were to be 
enlarged at a very early date. 

Looking over the shipments for one week, 
ending May 7, the figures were remarkable. 
The combined power apparatus sent out 
was over 5,000,000 watts, or 7,000 horse- 
power. The amount of material employed 
during one year was another stupendous 
item, Of iron of all kinds, 18,000,000 
pounds were used, at a cost of $500,000. 
Of copper, 6,000,000, worth $1,000,000. 
Of brass, 2,000;000 pounds, worth $320,000. 
The pay roll was $1,600,000. Total pur- 


= . _ 
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chases of material equalled $3,500,000. The 
output of the factories for one year was 
about 2,000 car loads, at 20,000 pounds to 
the car, enough to make up 100 full trains. 
The pay roll is now $44,000 per week ; it 











Fie. 16. 


requires $75,000 a month to run the factories. 

Illustrating the rapid growth of railroad 
work, these are the figures: 92,000 horse- 
power developed in motors up to the present 
time, 5,000 in one week of the month of 
May. Yet with the capacity of the works 
it would take only nine months to duplicate 
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all power put out. In January, 1890, there 
were 80 railway companies using electricity; 
in January, 1892, there were 204, using 
2,769 cars with 2,363 miles of track. Since 
the beginning of the year 243 companies 
have equipped 4,569 cars and 2,636 miles of 
track. 

The business done in 1883, when the Lynn 
management took control, was $426,000. 
It was $10,304,000 in the latest fiscal year. 
Since the consolidation it has been decided 
to do all the engineering work of the Gen- 
eral Electric Company in Lynn. The super- 
intendent said to the experts and engineers 
around the tables: ‘‘To you, gentlemen, the 
whole world will look for the electric power 
of the future.” 

Mr. Rice had had an application from a 
very sanguine young man who desired to be 
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Thomson was reserved for the last at the 
Scientific Club feast. One hardly realizes 
that a wizard stands before him as the pro- 
fessor rises with a boyish smile and a greet- 
ing that is geniality and good-fellowship 


itself. One looks in vain ‘for the freezing 
reserve, austere dignity, profound and pro- 
truding importance that is naturally to be 
expected in the man who stands pretty near 
the focus of the world’s eye to-day. How 
the professor escapes the trials and suffer- 
ings of great men without a vestige of the 
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and his colleagues. However, they quietly 
moved around and secured electric stock 
wherever they could lay their hands on it, 
for gas was doomed. 

How much can be derived from a ton of 
coal was an interesting revelation. A pound 
of coal, coarser fuel it may be also, will pro- 
duce five or six incandesceat lights to one 
gas jet, or while 2,000 gas lights an hour 
can be derived from a ton of coal, the same 
fuel will suffice for 8,000 incandescents an 
hour. The incandescent lamp may be made 
to last longer and the cost of generating re- 
duced. When every economy has been in- 
stituted it does look as if the time for the 
universal use of electric lighting will have 
come. 

There is a difficulty in the way in the 
hanging of wires and the cost of fixtures. 
The latter are by no means as simple as 
they will be made in the future. The pro- 
fessor thought the best system to be de- 
vised was the concentric system, a single 
wire, carrying a high potential enclosed in a 
pipe, and the return tobe on the pipe. The 
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armor which great men are accustomed to 
wear isa problem. Among all the men in 
the electric oligarchy the professor is least 
changed from the simple thinking, engag- 
ing school teacher he once was. There isa 
delightful element of hope in the professor’s 
make-up. He lingers not so much in the 
present as he reaches out into the future. 
It is to-day and the things thereof that con- 
cern the works; it is to-morrow and its 
boundless possibilities that concern the pro- 
fessor. 

Asa first topic Professor Thomson told 
how the expert originated. In the 
early days when a machine was put 
out to service no one dared to touch 
it. lf a commutator brush needed 
adjustment there was a call sent to 
the works for an “expert” to come 
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pipes could be made in sections, with 
sleeves, elbows and connections to be 
screwed into place, the whole, as easily in- 
troduced as gas piping. The system guar- 
antees safety from shocks, and is much 
cheaper than the double wire system. 

Prof. Thomson thought electricity could 















an expert. ‘‘He wrote,” said the speaker, 
‘‘that he was by natural inclination, heredi- 
tary transmission and predestination cut out 
and adapted for electrical pursuits. I 
thought, gentlemen, we might all lose 
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out and fix it. Sometimes when no one 
could be spared from the small force of 
skilled mechanics, the office boy was in- 
structed in the simple process, and went to 
the scene of trouble wearing a carefully pre- 
pared look of profound wisdom. This is 
how some of the boys became experts very 
soon after entering the business. 

Professor Thomson went into a glowing 
description of the World’s Fair, as he had 
seen it on a late trip with Lieutenant Spencer. 

The professor assumed his always con- 
genial role of an electrical prophet. He 
knew very well that the time was coming 

when gas would be a thing of the 
past. In the early days of electric 
lighting every slur was uttered 
against it by the gas men. There was 
\.__ a shrewd gas director in New York 





mS 
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our jobsif this extraordinary foreordained 
electrician was to enter thefield. I doubt 
not but we shall hear from him and perhaps 
lose ourselves in the brilliancy of his predes- 
tined and hereditary power.” 

Like Solomon Gills’ Madeira, Professor 





who was not all alarmed at the in- 
troduction of electric arc lamps in 
the streets. He said it was a good thing, 
and why ? Because under the brilliancy of 
the electric illumination every storekeeper 
felt it necessary to increase his own radi- 
ancy and the use of gas was greatly en- 
larged, to the satisfaction of the director 
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be made a great moral educator and correc- 
tion. Asa chastisement an electrical shock 
would be quite effectual. There would be 
the dread of knowing it was coming. Asa 
discipline of the mind the study of electricity 
has done more than any other thing. 





Brooklyn Bridge Cables. 

One of the cables now in use on the Brook- 
lyn Bridge Railway bas been in service for 
415 days, has made 88,590 miles, and has 
handled a total traffic of 26,502,183 ton 
miles. It was made by the John A. Roeb- 
ling’s Sons Company, and is said to be still 
in good condition. A cable made by the 
same firm, which was formerly used on the 
bridge, was in service 607 days and ran 
120,282 miles. The trains at that time 
weighed 212 tons, against 209 tons at the 

present day, so that the total traffic was 
35. 492,862 ton miles, or somewhat less than 
the cable now in use has already carried.— 
Engineering News. 
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There are over $800,000,000 invested in 
the electrical industry in this country. 
How’s that for an industry that is yet ‘‘inits 
infancy?” 





After two months of uneventful electrical 
work, there are abundant indications of re- 
viving activity. It may be expected that 
the fall business in the electrical field will 
exceed that of any previous season. 








The electrical inventor is as active as ever. 
Our column of patents issued each week is 
speaking proof of thisstatement. Noscience 
possesses more thoughtful and alert minds 
than have been attracted to this fascinating 
field of work. 








Consolidations, a presidential year and the 
hot weather, have been assigned as the reasons 
for an unusually dull summer season. With 
the advent of cooler weather and the return 
of the seaside pilgrims, business should pick 
up, and we predict that it will. 





There are several developments promised 
in the telephone field during the next 12 
months. Just how much will be undertaken 
in the way of new companies organized to 
replace the present long established ex- 
changes, is as yet beneath the surface. 





The growth of electric traction reminds us 
of the farmer who was discovered standing 
at the foot of a cornstalk, with eyes raised 
inanxiety. ‘‘How’s your corn?” was asked. 
‘IT don’t know. Sent one of my boys up to 
see, and the cornstalk is growing up faster 
than he can climb down!” 











ELECTRICAL REVIEW 





The Electricity Building at the World’s 
Columbian Exposition covers more ground 
than the capitol at Washington. This very 
new industry may be expected to cover itself 
with highest honors at the Exposition next 
year. The space alloted, large as it is, will 
scarcely prove adequate to the demands. 








The Strowger automatic telephone is to 
receive its initial trial at La Porte, Ind. 
Seventy-five telephones, we are informed, are 
to be put in free for six months on trial. 
Every telephone man and particularly every 
telephone girl, will be interested in the out- 
come of the trial of this automatic telephone 
exchange. 





One hundred and seven new subscribers 
to the Review in one week is a source of 
gratification to the publishers, as well as an 
indication of the substantial increase of 
interest in electrical matters. If you wish to 
keep posted on the entire electrical field 
—popular, practical and scientific—read the 
ELECTRICAL REVIEW. 





Murderer Joseph Wood was s electrocuted 
at Clinton Prison, Dannemora, N. Y., about 
11 o’clock in the morning of August 2. He 
received four shocks of 1,500 volts. The 
doctors thought he was killed at the first 
shock, and the newspaper reports state that 
the horrible details of other electrocutions 
were not evidenced in this case. 





New York is the American metropolis and 
has fewer miles of trolley roads than a little 
interior town out West. But this bids fair 
to be changed. The ‘‘ Huckleberry” road, 
operating in the extreme northern portion of 
the city, has asked permission to adopt the 
trolley system, and has $2,000,000 to spend 
in installing it. Success to the enterprise. 





ELECTROCUTION. 


There is, however, no reason, says the 
English Mechanic and World of Science, 
why electricity should be used forthe pur- 
pose when, years ago, Dr. August Smith’s 
experiments on the asphyxiating power of 
carbonic acid gas pointed clearly to the 
simplest and easiest way of executing crim- 
inals—a method found efficacious in the 
shape of Dr. Richardson’ 8 ‘‘lethal chamber” 
for dogs. 


GAUSS AND THE TELEGRAPH. 

The first part of the report on the pro- 
ceedings of the Frankfort International Elec- 
trical Congress has been published, and 
contains a most interesting letter, re- 
produced in fac simile, by Gauss, written in 
November, 1838, and recently found by 
Professor Schering, Gauss’ successor in the 
magnetic observatory of Géttingen. In this 
letter Gauss says: ‘‘I am convinced that by 
employment of sufficiently stout wires one 
could in this way, with one blow, telegraph 
from Géttingen to Hanover, or even from 
Hanover to Bremen.” This letter was com- 
municated to the meeting by the president, 
Dr. Werner von Siemens. 








ELECTRIC RAILWAY DEVELOP. 
MENT. 

In his address before the Chicago Elec- 
tric Club on ‘‘ Coming Development of Elec- 
tric Railways,” Lieut. F. J. Sprague, one of 
our ablest authorities on rapid transit, and 
an electrical engineer of recognized ability, 
says that within a year there will be in op- 
eration in this country five electric loco- 
motives of from 700 to 1,200 horse-power, 
and weighing from 45 to 80 tons. Such 
machines will haul trains of 450 tons at 30 
miles per hour up a grade of 26 feet to the 
mile. They will be high speed locomotives 
operating at a potential about double that 
now used in electric railway work. The 
author is of the opinion that such a service 
as might be furnished by two-car trains run- 
ning at 10 minute intervals, would give the 
best results on a high speed and long dis- 
tance line, as, for example, a line between 
New York and Philadelphia. The sub- 
urban service of the Illinois Central Rail- 
way, at Chicago, isregarded by Mr. Sprague 
as an ideal opportunity for an electrical 
rapid transit installation. 
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ELECTRICAL PURIFICATION OF 
SEWAGE. 


Dr. C. A. Burghardt recently read before 
an English engineering society a paper on 
sewage and its purification. .Among other 
processes is mentioned an electrical process, 
Iron is the active agent and is derived froig 
iron plates placed in cells through which the 
sewage constantly flows. One set of ce!!s 
is positive and the other negative. Only tic 
positive plate is acted upon and dissolved 
upon its surface, hydrated ferrous oxice 
being produced by the action of the nasce. t 
oxygen (liberated by the decomposition «{ 
the water at this pole) acting upon the m.- 
tallic iron. This hydrated ferrous oxi 
(Which is in solution) then acts upon t! 
organic matter, becoming, first, bydrat.¢ 
ferric oxide by absorption of oxygen fr 
the air, giving up this oxygen again to i 
organic matter and becoming the low 
oxide, and repeating this operation for aco 
siderable time until the carbonaceous m: 
ters which are oxidizable have been o 
dized, when no further reduction of t!- 
ferric hydrate can take place and it remai 
insoluble and suspended in the effluent, as 
yellowish precipitate. In order to cause 
plates to wear off or dissolve equally, t 
poles are reversed on alternate days, a pla 
being positive one day and negative 
another day. 

The electrical process has been submitt: 
to a thorough trial at Weaste from Octob: 
1891, to March, 1892, on a specified qua: 
tity of 4,167 gallons per hour, or 100,000 ga 
lons per 24 hours. The current densi! 
employed was one ampere for every sev: 
square feet of electrode surface, or 0.4 an 
pere hour per gallon of treated seway 
The electric shoots or channels were cov. 
structed in four lengths—the smallest nu: 
ber which would be adopted in practic 
Each of the four shoots is divided into : 
cells, each cell containing 16 iron plat 
each two feet by one foot six inches by on 
half inch. The total weight of iron plat 
employed in this trial was about 55 ton 
The plates were connected all parallel i 
each cell, the cells in each shoot connect: 
in series and the four shoots parallel. T! 
electrical energy employed was 50 ampere: 
at a pressure of 50 volts, or a little over fou 
induced horse-power. Each of the shoot 
was connected by conductors with a distr 
bution board and suitable switches in th 
engine house, in order to enable the operat: 
to reverse the current of any one shoo 
when desirable. This reversal of the cui 
rent was carried out upon one shoot at 
time, the other three shoots taking ter 
porarily the whole flow of the sewage. T! 


poles of the shoot in question being r 
versed, the cells in that shoot were shor 
circuited, which at once caused a very rapi 
discharge of the back current. After th 
had taken place the current was reappli: 
in the opposite direction through a resis 
ance coil, and the resistance gradually c: 
out as the normal electrical conditions we 
established. The treated sewage the 
flows into ten setting tanks (two sets « 
five), each tank being eight feet wid 
16 feet long, and about 5 feet deep. T! 
sewage flowed continuously through one « 
other of thesets of five tanks, and over the i: 
termediate walls of each tank, which we 
provided with double lips in order to assi 
the oxidation of the effluent. It was fou 
that the production of wet sludge was at t! 
rate of 17.5 tons per million gallons of sew 
age treated. The suspended matter is pri 
cipally hydrated ferric oxide, and practica!!: 
free from organic matter of an objectionab 
character. The amount of metallic iro: 
used is about three grains per gallon « 
treated sewage, and nearly all this is presen 
in the sludge as hydrated ferric oxide. Ex- 
periments were carried out with this sludge. 
by burning it under proper conditions, whe 
it was found that a red oxide of iron w: 
obtained which could be converted into « 
pigment. Possibly this pigment may be so 
produced in a satisfactory condition and di 
posed of at a price which will cover the cost 
of production; and thus get rid of the sludge. 
The suspended matter was removed by pass- 
ing the settled effluent over ordinary sand 
filter-beds, and it was found that the filters 
did not become choked at all, but retained 
their efficiency from October, 1891, to the 
end of the trial in March, 1892. 

Doubtless there is a future before this pro- 
cess, and American engineers would do we!l 
to investigate it thoroughly. It seems to 
leave little to be desired, regarded from a 
scientific point of view. 
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PERSONAL. 
Captain Wm. Brophy, of Boston, was in 
New York last week. 
Frank Harrington bas returned to 
New York from the Pacific Coast. 
Mr. Elias E. Ries, president and general 
mavager of the Ries Electric Specialty Com- 
pa Baltimore, Md., was a recent New 


Y visitor, and made the ELEcTRICAL 
Review @ pleasant call. 

W. S. Hine severed his connection 
Ww the Westinghouse Company on 
Ausast1. He will immediately begin the 
eh: arsal of his new opera, ‘‘The Fencing 
Master,” in which he will appear in New 
¥ next autumn. 

Hon. Henry Howard has resigned as 
pre-iient and director in the Providence 
Te bone Company. Henry C. Cranston 


has been elected president and A. O. Mor- 
g comes vice-president in the place of 
Wi am Cranston. Col. 8. P. Colt has been 
e d to fill the vacancy in the board of 
di rs. 

Geo. F. Porter, secretary of the Na- 
ti Electric Light Association, is visiting 
C ro, Cleveland and Detroit in the in- 
ter (s of the Association. In Chicago he 
me Mr. C. O. Baker, Jr., master of trans- 
po: \tion for the Association, and these two 
ge) :jemen will be traveling companions for 
a days, working together in behalf of 
t ssociation. 

. Chas. O’C. Hennessy, of the Daily 
sailed for England Saturday last, a 
p of newspaper friends chartering a 
l nd accompanying him down the Bay. 


M:. Hennessy will be remembered by elec- 
tr people as the first man to be indicted 
f iblishing the news of electrical execu- 
ti A more popular member of the 
ne» paper profession does not live in New 
Y than this brainy young editor. 

. John M. Orford, who, for the past 
ei years, has been superintendent of the 


31 port, Conn., Electric Light Company, 
has ~csigned that position, and on Septem- 
ber will engage in business for himself at 
3 ) as an electrical engineer. He will 
Pp ly associate others with him and form 
a < company. Previous to his depart- 
ure : number of Mr. Orford’s friends tend- 
é o him a supper and testimonial at the 
G rd Café, Bridgeport. 
8S. 8S. Wheeler, president of the 
( cer-Wheeler Electric Company, sailed 
Av ust 3 on the ‘‘ Germanic” for a much 
D i vacation. “He has taken with him 
let. vs of introduction to the principal elec- 
t men in Europe, and will consult with 
tl upon matters of interest to the elec- 
ti profession. He will visit the princi- 
I ntral stations to gather from their ex- 
| nee anything that may benefit the in- 
t s of the company of which he is 
I lent. 
if. F. B. Crocker, vice-president of the 
( ser- Wheeler Electric Company, arrived 
‘*Teutonic” August 8, after a six 
W sojourn abroad. He has seen in this 
S time nearly every electrical engineer 
e, has visited the principal central sta- 
t and works of Europe, and has taken a 
g 1] survey of the electrical field. He 
s hat one of the principal mctor manu- 
f ers told him with a great deal of pride 
t 


UO ie 


hey had made as many as 200 small 


oe 
Kerite Cables. 

New York Central & Hudson River 
R ad has recently placed an order with 
W. <. Brixey, general manager forS.A. Day, 
fi 0 miles of Kerite aerial cable. The 
Ca s to be used in operating the most 
cot te block signaling system in the 
wor’. It will be run between New York 
and Suffalo, and carries eight conductors. 


The cable is now being turned out at the 
Keri‘e factory at Seymour, Conn. This 
Contract is said to be the largest of its kind 
ever ict in this country. 

A uew Kerite 18 conductor submarine 
Cable was laid in the North river, from 


Barciay street, New York, to Morgan street, 
Jersey City, last Thursday. It was installed 
for ‘ue Metropolitan Telephone & Telegraph 
Company, and is 5,300 feet long. This is 
the seventh Kerite submarine cable laid for 
the telephone company during the past year. 


ELECTRICAL REVIEW 


New Instantaneous Switches. 

The need of an effective instantaneous 
switch for use on railway and high tension 
circuits, and one which can be relied upon 
to respond immediately to the desire of the 
station operator and break the circuit in- 
stantly, while avoiding the dangerous and 
costly arc, has been long felt in all the 
numerous stations in this country. Many 





Fig, 1.—SMALL INSTANTANEOUS SwITCH. 


expedients have been tried, and numbers of 
different types of switches have, more or less 
speedily, found their way to the scrap heap. 
But these transitory and experimental de- 
vices have served to crystallize the idea of 
what a perfect snap-switch should be, and 
its functions to fulfill the requirements 
of the station. 

The cross-bar instantaneous switch, the in- 


: 





Fie. 2.—LarGE INsTaANrANEOUS SwITCcH. 


vention of the General Electric Company, is 
the latest high voltage instantaneous switch 
and appears to be one of the most perfect 
snap-switches yet devised. As its name in- 
dicates, it is a switch having its contact 
blade at right angles to the actuating lever. 
The terminal clips are placed opposite each 
other, but widely separated, and the circuit is 
made as soon asthe cross-bar simultaneously 
enters both clips. This cross-bar is loosely 
supported in the paws of the lever by twosteel 
pins, and a small steel spring serves to press 
the bar against the lever so that it will enter 
the clips truly, and make full and easy con- 
tact with both inside faces of the clips. 
Practical use has shown that this flexible 
method of mounting the cross-bar increases 
the durability of the switch, the alignment 
of the parts being rendered less liable to de- 
struction by violent or careless handling. 
The snap, or instantaneous, action of the 
switch is obtained by means of two strong 
spiral springs which are attached both to the 
handle and the lever. The movement down- 
ward of the handle distends the springs to 
that point of tension which compels the 
obedience of the lever, and the cross-bar 
flies out from the clips, breaking the circuit 


at two points, and reducing the possibility 
of arcing toa minimum. When the switch 
is fully opened, a catch spring retains it in 
position, and an accidental closing of the 
circuit is rendered impossible; this small 
spring also serves to give a snap action to 
the switch when the circuit is made. 

The principal novel points in this switch 
are claimed to be: Considerable distance 
between the clips ; an absolutely instantane- 
ous breaking of the circuit and a perfect 
flexible and frictional contact. The smaller 
sizes have the cross-barin a single piece, 
those of larger capacity are provided with a 
double parallel bar, as shown in the cut. 


The American Chemical Society. 


The fifth general meeting will open at 
Rochester, N. Y., at 11 a. m., August 16. 
The first session will be devoted to the read- 
ing of papers, the second, August 17, to 
reading of papers and general business. 
The committee on revision of the constitution 
will meet at 3 Pp. M., Tuesday. 

A paper upon the life and scientific serv. 
ices of Prof. Jean Servais Stas, by Prof. 
Edward W. Morley, will be presented. 

Members are requested to send the titles of 
papers to be read to A. A. Breneman, chair- 
man committee of arrangements, 97 Water 
street, New York, without delay. All 
papers must be presented to the committee 
before they can be read at the meeting. 

All chemists, and all persons interested in 
the progress of chemistry, are cordially in- 
vited to attend the meeting. 

Railroad aad hotel rates can be ascertained 
by writing to H. L. Fairchild, Secretary 
Local Committee, A. A. A. S., Rochester, 
R. F. 

Members of the American Chemica] 
Society and others attending this meeting 
are entitled to all the facilities offered at the 
meeting of the American Association for the 
Advancement of Science, which is held at 
the same time. 

a 

The “Gem” Speed Alarm Indicator. 

The illustration presented herewith shows 
one of the neatest and most useful pocket 
tools for electricians and others that has 
been lately put on the market. The ‘‘Gem” 
double speed alarm bell indicator implies, 
in the name, about all there is to be said to 
explain the character of this invention. It 
isa very neat combination of a speed in- 
dicator and alarm bell. It is 
nickel plated, and in size is 
only 85gx11¢x% inches, and 
may be easily carried in the 
vest pocket. 

To use the “ Gem” indi- 
cator, apply the engaging 
point to the shaft of the 
machine being tested and, 
with watch in hand, wait 
until the bell rings. Upon 
the ringing of the bell begin 
to observe the time and con- 
tinue as long as may be 
desired, it being simply nec. 
essary to count the strokes of 
the bell thereafter, each 
stroke indicating 100 revolutions. Upon 
expiration of time limit remove the indi- 
catur and add any fraction of 100 that may 
be shown upon the dial to the full hun- 
dreds previously counted by bell strokes, 





Tue ‘‘Gem” SPEED ALARM INDICATOR. 


The handiness of this instrument will be 
readily appreciated by engineers, lathemen, 
dynamo tenders, and those who have to do 
with machinery and engines of all kinds. 
Every owner of an electric fan should have 
one of these devices to test the work that 
his motor may be doing. The E. §. 
Greeley & Company, 5 and 7 Dey street, 
New York, who are placing these goods on 
the market, anticipate a very large sale for 
them. 
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LETTERS FROM A LABORATORY.— 
Vil. 


BY JULIAN A. MOSES. 





You have something that has been broken; 
suppose it to be of metal and that it will not 
stand heating. It is essential that the pieces 
be held together by some mechanical con- 
trivance, or that they be soldered. What 
can we do if the article may not be heated ? 
What is known as cold soldering comes to 
our aid. The objects to be joined are first 
tinned with the mixture above mentioned, 
and then some dental copper amalgam, that 
has been previously heated, is laid between 
the pieces. They must be pressed together 
and held with a clamp or piece of string 
until the amalgam bas set, which will be in 
about three or four hours. This amalgam 
sets very hard, andif the pieces have been 
well tinned a firm joint will result. 

‘* Our goods have become shop-worn; the 
iron on our samples is rusty; the steel 
springs will oxidize.” These and like ex- 
pressions we hear every day. Is it because 
we are careless, or is it because we do not 
know of ‘‘an ounce of prevention?” There 
are many anti-rust substanees, but among 
the many that I have seen there has been 
but one or two that, after being applied to 
the iron object, would enable you to touch 
it (the object) without rusting it. The main 
difficulty with these processes is that the arti- 
cle to be coated had to be submitted to a 
rather high degree of heat, it being neces- 
sary for steam to be decomposed in order to 
coat the iron with the black magnetic oxide. 
Naturally this was only applicable to those 
tools that would withstand heat. Any sub- 
stance that will not affect iron, that is air 
and water-proof, that will stick to polished 
steel or iron, and that can be easily applied 
and as easily removed, will be satisfactory 
as an ‘‘anti-rust.” 

Collodion possesses these properties, and 
it is this material which I would advise 
those who have any iron or steel instruments 
to protect from the ravages of salt air or 
moisture to make use of. Its manner of 
application is simple. The article to be 
coated need only be painted with or dipped 
in the liquid collodion, which should be 
rather fluid. To remove it when necessary, 
rub with a rag dipped in a mixture of ether 
and alcohol. As this mixture is the solvent 
of collodion, it may be used for thinning 
the solution. Collodion is made by dissolv- 
ing pyroxiline in a mixture of alcohol one 
part and ether two parts. This process 
coats the object with a thin but tough skin, 
which is an excellent preventive of rust. 


There is nothing better to remove grease 
spots from clothing, etc., than ether. Wet 
some absorbent cotton, away from a flame, 
with the ether, and rub briskly over the 
grease spot. This process is almost infal- 
lible, and it seems strange that it is not more 
commonly employed. Many smal] bills from 
the tailor would be saved by its use. The 
ether should be kept in a tightly closed bot- 
tle, away from any possible flame. To re- 
move oil or grease from the inside of a bot- 
tle: After shaking with small shot and soap 
and rinsing out, wash with strong sulphuric 
acid, being careful not to pour any water 
into the vessel while it contains the acid. 
Pour out the acid and wash well, at least 
three times, with water. It would be ad- 
visable at this point to caution you about 
the use of sulphuric acid and water. Al- 
ways pour the acid into the water; never pour 
the water into the acid. While mixing the 
acid with the water the temperature of the 
liquid rises to about 300 degrees F., and, un- 
less the above caution is carefully followed, 
bubbles of steam are likely to be formed, 
which, exploding, are liable to project some 
of the sulphuric acid into your face. 

To clean brass, I find, where it has become 
oxidized, the best thing to remove the coat- 
ing is the celebrated ‘‘ Putz Pomade.” If 
you wish to lacquer the brass afterwards 
rub it with ‘‘ Vienna Lime,” which will ab- 
sorb all the grease, and permit the lacquer to 
adhere at every point. 


A New Catalogue. 

The Bryant Eiectric Company, of Bridge- 
port, Conn., is sending out a very pretty 
catalogue describing their electrical special- 
ties for incandescent lighting. It is from 
the press of Bartlett & Company, New 
York. 








324 


Coming Development of Electric 
Railways, 


READ BEFORE THE CHICAGO ELECTRIC 
CLUB BY LIEUT. F. J. SPRAGUE. 





It is a trite but mistaken saying that elec- 
tricity is in its infancy. It dropped its swad- 
dling clothes when Morse sent the first tele- 
graphic message. It put aside dresses and 
pinafores when the dynamo machine and 
arc light wereinvented. The incandescent 
lamp, the telephone, the art of welding, the 
transformer are incidents of buoyant youth. 
The modern electric motor and electric rail- 
way mark a vigorous manhood. 

The truly marvelous development of elec- 
tric applications of every kind, the accom- 
plishment of many things, which in ignor- 
ance of the very art or lack of knowledge 
of what are now well known facts, and, 
more particularly, the great commercial de- 
velopment of the transmission of power, 
whether for stationary purposes or for elec- 
tric railways, has led to many a foolish pre- 
diction and idle boast. 

This is no age of inspiration nor time for 
hopes never to attain fruition. It is, above 
all things, a practical age, perhaps too prac- 
tical, but, nevertheless, one in which com- 
mercial enterprises, to be successful, must 
promise either a new field of development 
or economies in older fields. 

As the orthodox few have been waiting in 
sublime faith for many centuries, and will 
wait for many more, for the fulfillment of 
ancient prophecies, so too will impracticable 
electric enthusiasts vainly wait for the mil- 
lenium when investments are boundless, 
performances limitless and efficiencies unity. 

It would, perhaps, have been proper in 
making my inaugural address to so repre- 
sentative a body as that of the Electrical 
Engineers that I should touch upon the 
special discoveries and experiments which 
have recently attracted attention, but there 
have been so many enthusiastic and brilliant 
workers that neither the time at my disposal 
nor the knowledge I possess would permit 
me to do justice to their work; hence, it 
seems better to take up a subject with which 
I have been more particularly identified, 
which to-day commands so much attention, 
and concerning which there are such conflict- 
ing opinions. While finding encouragement 
in the past achievement of our profession, I 
think the time opportune for a word of 
caution. 

Electric street railways are no longer ex- 
perimental nor is their success problematical. 
Their history for the past five years is that 
of an almost unequalled development. Al- 
most within a decade has occurred the first 
working of a practical electric railway. 
Ina third of that period there have been 
put in operation, or are under contract, more 
than 450 roads, equipped with nearly 6,000 
cars and over 10,000 motors, and with over 
3,000 miles of track. There is made a daily 
mileage of not less than 700,000 miles, and 
over a billion of passengers are carried an- 
nually. At least $75,000,000 have been in- 
vested in this industry alone; 30,000 horses 
in a single year have been relieved from the 
slavery of street car propulsion; stables are 
disappearing and streets becoming cleaner; 
luxurious Cars are running on smooth, well- 
built and rigid road-beds. Dividends have 
been increased, expenses reduced, invest- 
ments enlarged, the unproductive have be- 
come productive, the impossible possible. 
Land values have been increased, habital 
=. extended, homes created and time 
saved, 

We no longer hear seriously of the dangers 
of the trolley wire, the failure of service. 
The time has come when legitimate invest- 
ment is amply warranted. Electric street 
railway construction has become a matter 
of engineering, not experiment. Not only 
have the smaller towns adopted what is the 
only available means of current supply, but 
the larger cities are following their example. 
St. Louis and Baltimore, Minneapolis and 
St. Paul, Buffalo and Rochester, Boston and 
Brooklyn, have fallen into line, and latterly 
even Philadelphia seeks an improved street 
service, and in New York public interest is 
being aroused. 

In the lutter city itis, of course, impossible 
to tell how successful will be the attempt to 
introduce electric propulsion. There is 
there a strong and in many respects a legiti- 
mate objection to overhead wires. Many 
unsightly poles and badly strung wires have 
disappeared, and their place been taken by 
an underground service. 

The general feeling of opposition to poles 
and wires ought not, however, to act as a 
barrier to such reasonable and proper intro- 
duction of an overhead system of supply, as 
the conditions now existing in that city very 
properly warrant. I have frequently pointed 
out the fact. that the greatest good can come 
of the greatest number, especially in the 
over-burdened condition of transit which 
there exists, if certain of the lines were elec- 
trically equipped; wherever, in fact, there 
would be no street obstruction. 

In broad streets, where the tracks occupy 
only a small portion of the street and are 
near together, a line of poles of ornate design, 
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with arms projecting on either side, can fol- 
low the center of the street, the same poles 
being used for lighting. Such a street, it 
seems to me, is Eighth Avenue; then, too, 
where there is a middle division or park, 
such as exists in many boulevards, and 
whieh is now used for telegraph poles, 
there is opportunity for an electric cunstruc- 
tion which would be entirely unobjection- 
able. 

On streets occupied with elevated struc- 
tures, these structures themselves would be 
used for a practically rigid overhead system. 

Among the numerous places in New York 
where an overhead system could be put in 
perfect operation are Central Park, West, 
the Boulevard from 59th street up; a part of 
the First and Second Avenue Lines; the 
Third, Sixth and Ninth Avenue Lines, and 
all the suburban extensions from the annexed 
district. 

I am not sufficiently familiar with the 
streets of Chicago, which is the last other 
remaining city which must consider electric 
street railways. 

In these larger cities, however, one con- 
dition should be insisted upon, and if this 
condition is met in the proper spirit, 
then much of the objection which has been 
raised against an overhead system must 
necessarily disappear. 

The construction must be of the very best. 
The only overhead line allowed should be a 
contact wire with sufficient strength, the 
main conductors and the feeders should be 
put underground in proper conduits. There 
would then be overhead only a wire neces- 
sary for the smallest duty and of the requisite 
strength. In many streets, of course, the 
cable will hold its own until an electric con- 
duit or surface contact system shall be 
proven satisfactory. 

Impressed by the great development of 
this industry, and brought face to face with 
the changes it bas wrought, the query is 
continually made, Will the electric motor 
replace the steam locomotive ? It is similar 
to the older questions, Will the telephone 
replace the telegraph? Will the electric 
light annihilate the gas system? And in all 
soberness a like answer ean be made, it will 
not; but it will, as the electric light and as 
the telephone have done, create a field of 
its own, and will replace a portion of the 
service now done by steam. 

It seems to me that the growth of electric 
railways will proceed something in this 
order: First, the street systems in the various 
towns, then connecting lines between ad- 
jacent towns following the lines of highways, 
then longer connecting lines, either on the 
tracks of existing steam lines, or, growing 
bolder, on exclusive rights of way on the 
same order. Then will come suburban 
traffic on a larger scale, and freight transfer 
systems, and, finally, the more ambitious 
projects of trunk line service under limiting 
conditions, such as I will specify. 

It has been very properly said that a man 
will make the first long rides on electric 
railways by transferring from one town sys- 
tem to another through connecting links, 
rather than on individual roads. 

This is precisely the process by which 
great systems have been built up, although, 
of course, starting on a larger scale, and it 
is but natural that this shall be one step in 
the development of electric railways. 

But evidently this natural process of evo- 
lution does not offer scope enough for the 
more enthusiastic, and we are now and again 
treated to an ideal electric road, to be built on 
plans boldly defying both geography and 
the abodes of civilization. 

An air line route according to rules of 
surveying allowed only in Russia and on 
the Desert of Sahara; abolition of grades 
and street crossings; rigid and continuous 
rails; loaded cars of light weight, each 
operated by its own motor and making few 
or no stops; unlimited potentials and undis- 
covered resistance to insulation; new physi- 
ological and engineering laws; indestructible 
machinery; unheard of powers of braking 
and new methods of train operation and sig- 
naling; around all « clear atmosphere; above 
all a perpetually smiling heaven, and behind 
all an unlimited bank account and the unlim- 
ited confidence of the investor. 

Such are some of the characteristics of 
such a road, but perhaps it is but fair to ask, 
given some of these conditions, what would 
be the capacity of steam traction? 

No one will question the capacity of a 
motor to do the necessary work required, or 
to make a speed superior to that of the steam 
locomotive, provided sufficient energy be de- 
livered to its terminals, but we must deal 
with existing or probable methods of supply. 
It is true that the speed at which a train is 
propelled by steam has only increased about 
50 per cent. in 60 years, for in 1832 the 
‘Matthew Baldwin” often made a speed of 
a mile in a minute; but we must not con- 
found speed with power, for while the maxi- 
mum speed has not been so materially in- 
creased, the endurance, the perfection of the 
mechanism, and the economy of perform- 
ance have made great strides, and the in- 
creased speed, which is by no means the 
maximum possible of a locomotive per se, 
has been attained at much higher powers, 
and the schedule time has been shortened 


principally by cutting down grades, straight- 
ening curves, filling up ravines, abolishing 
trestle works, replacing wood bridges by 
permanent ones of iron or stone; by the use 
of heavier and stiffer rails, better switches, 
improved methods of automatic signaling, 
the interlocking switch and signal system, 
and the abolition of grade crossings; in 
short, by improvements in details and man- 
agement which permit of higher speeds on 
more extended sections of road, because of 
greater safety, lower traction coefficients, 
and a greater degree of confidence possessed 
by the engine. 

All these things are necessary for high 
speed electric railways, and any general im- 
provements that will be of benefit to the 
latter must necessarily be of service to the 
former. 

Now, any predictions which are made 
concerning the future of electric propulsions, 
either in ignorance or disregard of the possi- 
bilities of steam duty, and the limitations 
necessalily existing in all systems of trans- 
portation, deserve and will receive little con- 
sideration. 

Hence, let us note a few of recent loco- 
motive performances. 

Almost every one is familiar with the re- 
markable run recently made by a Schenec- 
tady locomotive hauling a special train on 
the New York Central Railroad, when the 
distance of 48944 miles from New York to 
Buffalo was made at an average speed of 
nearly 60 miles per hour, and which was the 
precursor of the Empire State Express, which 
makes the regular run at an average speed 
of over 52 miles. 

More recently, we have accounts of an 
interesting record made by a well-known 
writer on two runs between New York and 
Albany, on which a large number of indica- 
tor cards were taken. The weight of train 
was about 270 tons. The steam pressure 
varied from 160 to170 pounds. From an in- 
spection of about a dozen cards, the indicated 
horse-power varied from 551 horse-power at 
44 miles to 1,120 horse-power at 78.9 miles. 

At 60 miles per hour the train resistance is 
stated to have been 15 pounds per ton, and 
at 70 miles, 17.10 pounds per ton. 

About seven pounds of water were evapo- 
rated per pound of coal. 

A remarkable statement concerning this 
performance was made by Mr. Sinclair, 
which, while almost incredible, will, if 
borne out by an analysis of facts, prove to 
be something of a surprise to those who 
make their prophecies of the electric econo- 
mies by comparative statements. 

In the description of these tests in a re- 
cent number of Locomotive Engineering, it is 
stated that the whole trip shows an indi- 
cated horse-power per hour for an average 
expenditure of only about 31g pounds of coal 
per hour. 

This is far better than many stationary 
engines. 

On the New Jersey Centra] Road one 
schedule time is 8614 miles in 89 minutes, 
which is made where there are a number of 
necessary slackings. On the 13th of May 
the time was taken of this speed of a Bald- 
win compound locomotive for a considerable 
period of time on one of the regular runs. 
Ten continuous miles were made in 4524¢ 
seconds and five were made in 222 seconds. 
The fastest time taken was 44 seconds, and 
the slowest noted was 47. 

On the 26th of last February a similar 
compound passenger locomotive running on 
the same road broke al] steam records by 
running a mile in 3914 seconds, or at the 
rate of nearly 92 miles per hour. 

At this speed the indicator cards showed 
980 horse-power, and the drivers, which are 
78 inches in diameter, were making 395 rev- 
olutions per minute. 

In the very near future I expect to have 
the pleasure of riding on a locomotive when 
going on these high speeds, and I presume 
my respect for steam locomotion will not be 
diminished thereby, nor, on the other hand, 
will my confidence in the possibilities of 
electric propulsion under the proper con- 
ditions. 

Experimental runs have been made with 
an electric locomotive at the rate of one mile 
in 30 seconds; that is 120 miles an hour, and 
I confidently expect some day to go at that 
rate. But it will be under special condi- 
tions and not on the regular trunk lines of 
this country, and it ifthe height of folly to 
suggest that these steam trunk lines are to 
be abolished. 

In making these very high speed runs 
there is not much attempt at maximum 
economy or coal] consumption, the necessity 
being to generate steam as fast as required 
by the cylinders; but on taking an average 
of five trips I find that there was evaporated 
7.19 pounds of water per pound of coal used, 
and 9.41 pounds of water evaporated per 
pound of coal] consumed. The total weight 
of train varied from 213 to 241 tons. 

The personal equations of engineer and 
fireman necessarily enter seriously into steam 
operations, and this, compounded of course 
with the peculiarities of each engine and tbe 
conditions of service, is shown in railroad 
reports. 

In this connection, I recently inspected a 
number of engine sheets. On one, which 
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gave the duties of 25 engines, the average 
total cost per engine mile was 10.85 cents, of 
which 2.66 was for fuel. The total cogt 
varied from 6.8 to 19.24 cents, and the fue] 
(wood) from 1.96 to 4.77 cents. 

On another sheet giving the performance 
of 22 engines, the total] cost per engine wile 
was 14.70 cents, of which the fuel cost 4.61. 
The total cost varied from 8.82 to 2/.98 
cents, and the fuel cost from 2.04 to 7.48, 

In still another, that of the performance 
of 18 engines, the total cost per engine sie 
was 14.73 cents, of which the fuel (coa}) «ost 
6.62 cents. The total cost varied from 1) (4 
to 22.52 cents, and the fuel cost from 3.8" to 
13.84 cents. 

In discussing the electric system the: is 


often a confusion of statements with re{:r- 
ence to economy. Despite the undou!<d 
fact that the electric motor can probably be 


run at variable high speeds with less \ ari- 
ation of economy than can the steam |. -o- 
motive, we must not forget that in the |»: ter 
we are considering the economy of the wnit 
as a Whole, not merely of the steam cylin: ers 
but also of the boiler and the furnace. 

In electric propulsion a similar compar. on 
of economies must take into account ‘he 
variable duty of the central station and the 
losses on the line as well as those in ihe 
motor, and where single units are used ihe 
variation in economy of the whole sys em 
would be much greater than in the s: am 
locomotive. There will be only a reason- 
able fixed efficiency of the central sta.ion 
and the line when the number of uni’, is 
large enough to make the load on the ce: ‘ral 
stations nearly constant. 

Let us now consider another class of « 

Some time ago I made a very carful 
analysis of the work done on the elev «ted 
roads in New York city with a viey. of 
determining the coal consumption ani the 
duty performed by the locomotives. A! the 
time this investigation was made, sow 
nearly seven years ago. there were in use 
on the Third avenue division 638 train- at 
one time, running at very close inter\«ls. 
The weight of the trains was from 80 to 90 
tons ; the speed was often as high as 20 i 25 
miles an hour ; stops were made every t\ird 
of a mile; in short, the duty demande: of 
the engines was exceedingly severe. 

The maximum indicated horse-power of 


uly. 


the locomotives was found to average a}out 
163 horse-power, although on occa.ions 
these locomotives have been worked uj; to 


185 horse-power. Work was divided ap- 
proximately as follows: 

Acceleration in starting, 59 per cent., ‘ift- 
ing, 24.3 per cent., and traction, 16.% 
cent. The average horse-power exerte:! was 
70.3 horse-power, considerably less than one- 
half of the maximum. 


The work on the line was so distrilited 
that there was an almost constant total duty 
of about 4,500 horse-power. The locomo- 


tives were on duty 20 hours, but used s‘eam 
only six hours, and, including all losses hen 


standing still and the amount of steam used 
in braking, there was a horse-power de- 
veloped for about 6.2 pounds of coal. 

I believe that these figures are entire! re- 
liable, and they show a remarkabie per! :rm- 
ance when we consider the class of dut 

An analysis of the coal expepd)ures 
showed that with an efficiency of 6. per 
cent. and without any of the energy ©! the 
train being returned to the line, the re!stive 
coal expenditures between steam anc clec- 
tricity would be about in a ratio of > Z, 
but if the energy of the train was re!urned 
to the line to the extent which I beliey~ it is 


possible, then the relative expenditu::s of 
fuel would bein the proportion of 7tu2. since 


the coal charge on the four divisions Ws at 
that time about $550,000, it can eas). be 
seen that, independent, of any quest* of 
saving in the care of the structure av‘. any 


reduction or depreciation of the motor juip- 


ment, the fuel saving would be suffici: ut to 
pay a good interest on the cost of an e: ctric 
equipment, and a large interest on t! cost 
of electric equipment minus this va ve of 
the present engines. 

I have no reason to doubt the sou: «uess 
of the conclusions I then made. 

You will have here in Chicago, however, 
a somewhat more advanced condi! n of 
affairs. A compound type of loco:sotive 


has been adopted for the elevated roa serv- 
ice, and I believe it will show an increased 
economy over that of the operation of the 
New York roads. Consequently, in discuss 
ing the question of economy, it is necessary 
to get full information concerning tic duly 
which will be done here. : 

In discussing high speed possibilities and 
limitations, the testimony of Dr. Dudicy, a 
given in a discussion of a paper before this 
Institute, on the 24th of February, 1591, is 
interesting. , 

There are, generally speaking, three dis- 
tinct elements constituting the resistance t0 
train movement on a level, and they have 4 
most important bearing, when we consider 
the operation of long or short trains and al 
high speeds. One of these elements is thé 
ruling friction of the train in its bearings. 
With good rolling stock this is about eight 
pounds perton. For all reasonable speeds 
it is probably fairly constant, provided the 
lubrication is good. Another element is that 
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of air resistance, which varies with the shape 
of the forward end of the train, the condition 
of the air, the direction of the wind, and the 
velocity of movement. The third, I may 
call the train lifting or rail bending effort, 
which depends upon the weight and swift- 
ness of the rails and solidity of the road- 


bed. 

Dr. Dudley stated that on the New York 
Central system he found that trains of about 
250 tons, when ruoning at a speed of a mile 
1 minute, have a resistance of from 10 to 12 
pounds per ton, but that on short trains of 
two or three cars the resistance sometimes 
ran as high as 35 or 40 pounds per ton. 

This is probably due, not to any changein 
the friction of the bearings, but to the fact 
that the air resistance enters as a much 
higher component of the total. 

It at once emphasizes the fact that the 
yperation of short trains at high speeds 
must, no matter how good the track or how 
favorable all other circumstances, be with a 
train resistance higher than that required by 
long and well vestibuled trains. 

Such a shape can be given to the front of 
in electric locomotive as will make the air 
resistance not over one-haif that presented 
by a plain surface of equal cross-section and 
perpendicular to the line of motion, but even 
this fact does not alter the other, that the 
resistance per ton must be higher for small 
trains than for large ones. 

Mr. Dudley further stated, in speaking of 
the influence of stiff rails, that the difference 
in power required on the Chicago Limited 
when running on an 80 and a 65 pound rail 
was from 75 to 100 horse-power per mile, 
that is, somewhere between 10 to 12 per 
ent. of the power actually developed, and 
he estimates that with a 105 pound rail, 
which is nearly twice as stiff as the 80 pound 
rail, there would probably be saved another 
hundred horse-power per mile, making a 
total saving of a quarter by less than doub- 
ling the weight of the rail. In his opinion 
it is perfectly safe to run a steam engine 120 
miles an hour on this heavy rail. 

Such rail improvements increase speed 
possibilities with present engines, but we 
have not related the limit of steam duty. 

Almost all the locomotive work of the 
United States has been done up to the pres- 
ent with simple engines. Their weight and 
capacity has been increased, their steam 
pressure raised until the standard is now 
ibout 140 pounds. Within recent years, 
however, the compound locomotive has come 
into use, and there is a comparatively large 
number of them in daily service. The steam 
pressure has gone up to 180 pounds as a 
standard, working sometimes as high as 200 
pounds, but these are by no means the limits 
of steam pressure. 

On the Paris, Lyons and Mediterranean 
Railway the standard for steam pressure 
is for compound locomotives 250 pounds. 
The compound locomotive has _ still its 
battle to fight, but I think it would 
be a rash man who will say that the days of 
still higher steam pressure are not to come, 
and that the triple expansion locomotive 
will never exist. 

Speed, capacity and coal economy are, 
however, not the only questions to be con- 
sidered in railroad operation, and in discuss- 
ing the general subject it will be found that 
the signaling and braking questions at high 
speeds are serious ones. Undoubtedly, an 
electric train with distributed motors, mak- 
ing the weight of the train available for 
traction, could, by using the motors as dyna- 
mos to return the energy of the train to the 
line from the highest to mean speeds, and 
then on a local circuit, be more quickly and 
effectually slowed down and stopped than 
where shoe brakes are used, and both 
methods of course, would be available. 

But, if using a motor ahead of a train, 
then there will be comparatively little differ- 
ence in the stopping power. 

When riding at 60 or 70 miles an hour, it 
isa very quick stop to bring a train at rest 
in less than 2,000 feet. Thisis often as far as 
any signal can be made out, especially when 
the weather is at all thick. Hence, we may 
expect to find on electric railroads if high 
speeds are to be attained, and quite possibly 
also on steam railroads, an extension of au- 
tomatic signaling, so that trains indicate on 
more than two sets of signals. At present 
the practice is to divide the line into sections, 
and when a train passes a certain point it 
sets a danger and a cautionary signal, drop- 
ping the danger signal on the section just 
preceding and the cautionary signal on the 
one beyond. 

Turning, now, tothe greater powers, we 
must not confuse the terms “large pow- 
ered” and ‘‘ trunk line” work. 

There are two statements which I think 
will need no corroboration. 

If we had a covtinuous train movement 
completely occupying a trunk system, there 
can be no question but that its operation 
from a central source by electricity would 
be more economical than if operated by 
steam locomotives. 

So, too, if a large number of units in 
reasonable proximity are moved, and the 
stopping and starting so regulated that the 
total demand upon the central stations is 
fairly continuous and equal, then there is no 
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reason as to economy of electric propulsion 
as compared with steam. 

On the other hand, the operation of a'‘sin- 
gle or very few units overalong distance 
would be so uneconomical and afford so 
small a return on the investment required as 
to make it prohibitory. 

Between these two lies the condition of 
operation where steam and electricity meet 
on planes of equality; as the number of 
trains decreases, steam operation is the more 
economical; as the number increases, elec- 
tricity must be preferred. 

In discussing the use of electricity instead 
of steam, a well known steam engineer re- 
cently stated that in his judgment it must 
be conceded that electromotive force for the 
propulsion of cars will not be economical, 
except for suburban traffic and upon certain 
sections of important trunk lines like New 
York Central between New York and Al- 
bany, the Pennsylvania system bet ween New 
York and Philadelphia, and other lines of 
like character where it is necessary to dis- 
band a large number of comparatively light 
trains every day, and at short intervals. 
The principal field for a power of this kind 
would be in suburban service long enough 
to make the ordinary street electric cars 
unpopular because of the time required, and 
in such cages as those mentioned above, also 
for moving freight trains in city; that is, 
for the performance of transfer service. 

This is precisely in line with the argu- 
ments which I have advanced from time to 
time, and which I illustrated in a paper be- 
fore the National Electric Light Association 
at its convention in Kansas City, wkere l 
outlined the possible service between New 
York and Philadelphia, which I believed to 
be practicable; and to which I will again 
refer. 

I must repeat that it narrows itself down 
to the one question as to the number of 
trains operated between two termina] points. 
Make that number of trains sufficiently large 
and the electric motor is the best means of 
propulsion, whether for high or low speed, 
whether for large or for small cars. De- 
crease this number and we must rely on 
steam propulsion, or, to put it in another 
way, theanswer to. the query, Will electricity 
take the place of steam for railroad pur- 
poses? is: Only in part, and then only 
when the number of units operated between 
the terminal points is so large that the fuel 
economy would pay a reasonable interest 
and depreciation of the necessary cost of 
the central station and the system of con- 
ductors. 

Of course, Ido not in this general reply 
consider those special cases where advan- 
tages are to be gained, for which there isa 
return for capital in another direction. Such 
a case is that of the Baltimore Tunnel, where 
the investment and cost of operation will be 
greater than that for steam propulsion; in 
fact, there will practically be no economy in 
power, because the steam locomotives are 
not done away with, but simply unused for 
a period of a little over a mile. There isin 
this specific case, however, the incidental 
advantage of doing away with the necessity 
of a ventilating plant, and yet getting rid of 
the annoyances incidental] to tunnel service. 

Trunk line transportation being a great 
problem, we should not attempt the simul- 
taneous solutions of all the questions in- 
volved, but, instead, determine what those 
questions are, consider their sequence, and 
the probability of success, and solve them 
in their order. 

Every system hasits limitation. Theelec- 
tric is not exempt from this law, and hence, 
it will set forth what are well known limit- 
ing laws concerning the transmission of 
energy. They have been stated time and 
again, but somehow or another people often 
lose sight of them in discussing the question 
of investments in large electric railways, 
so that I think it would be well, perhaps, to 
re-state and emphasize them. 

The weight of copper necessary to trans- 
mit a given amount of power with a fixed 
loss will vary inversely as the square of the 
electromotive force used, 

The distance to which it can be trans- 
mitted with a given weight of conductor 
will vary directly as the pressure. 

The distance to which it can be trans- 
mitted over a conductor with a given cross 
section will vary directly as the pressure. 

The weight of copper necessary where 
the supply station isin the center of a sys- 
tem is only one-quarter that required if the 
station is at one end. 

The weight of copper will vary inversely 
as the square of the number of supplying 
statious properly placed. P 

The electromotive force required will 
vary inversely as the number of stations. 

Lack of knowledge of these simplex and 
inalterable laws have led to much miscon- 
ception of electrical possibilities, and these 
have not been confined to the electrical en- 
gineers. 

In many of the suggestions which have 
been made, even by practical steam engi- 
neers, there has been an unnecessary con- 
fusion of impracticable and practicable, and 
the specific object which should have been 
borne in mind has been lost sight of. 
Committees have drawn impossible speci- 





fications for trunk line service, and demanded 
of electric motors a capacity and perform- 
ance superior to that of the best compound 
steam locomotives. I unhesitatingly pro- 
nounce any attempt to build some such ma- 
chines for the present certainly unnecessary 
and impracticable. The service thus sug- 
gested, if at all needed, will for many years 
be better performed by the steam locomotive 
than the electric. 

Leaving out of present consideration trunk 
line work, there are three problems requir- 
ing solution in the application of electricity 
to propulsion on a large scale under con- 
ditions existing, for example, in Chicago or 
in any other place where there is a move- 
ment of a large number of trains on more or 
less complicated tracks, as will be found at 
almost all terminal railway stations. They 
are: 

1. The development of an electric loco- 
motive of ample power, which shall be as 
readily controlled as the steam locomotive, 
shall be reliable in operation, and shall show 
a high economy. 

Of course, such a machine must have all 
the adjuncts which are necessary for train 
movement. 

2. A system of conductors and methods 
of supporting the same which can be relied 
upon for ample supply of current and abso- 
lute certainty of continuous contact at all 
speeds on curves, switches, cross overs and 
the multitudinous combinations which exist 
on yard tracks. 

3. Asystem of automatic block signaling, 
which while effective for steam traffic will 
not be thrown out of operation by the use of 
tracks as conductors of electricity for a gen- 
eral supply. This is a more serious question 
than is at first considered, for this use will 
materially interfere with, if not absolutely 
destroy, the utility of what is known as the 
rail circuit system. 

This third problem is one which must 
necessarily follow the development of the 
other two, as the automatic signaling sys- 
tems now existing have followed the devel- 
opment of steam practice. 

While I am not by any means thoroughly 
familiar with the various methods of auto- 
matic signaling, I believe I am justified in 
saying that there is none at present existing 
which will meet all the requirements of rail- 
way practice, and which can be operated on 
tracks used by both steam and electric loco- 
motives where the rail is used as a part of 
the supply circuit. Some of the best known 
systems of signaling would be rendered 
entirely inoperative. 

As difficult as it may seem to devise such 
a system, I believe that it certainly can be 
developed, but only properly so on a section 
of track which is more or less experimental 
on which at the time of operation automatic 
signaling is unnecessary, but which is actu- 
ally operated by both classes of service. 
Such an experimental section would be a 
combination of single and double tracks 
witb all the varieties of curves, crossings, 
switches and ladders; such as would be 
found in any large yard. 

It will probably be found necessary to 
erect a variety of kinds of conductors. From 
the most careful consideration which I have 
been able to give to the subject, I believe 
there is one way, and only one way, in 
which the current can properly be supplied 
in any complicated system, and tbat is from 
the overhead conductor, practically rigid in 
character, following very nearly the center 
line of all tracks and switches, with ro mov- 
able overhead parts, and with return through 
the rail. The locomotives would then prac- 
tically be moving between two electric 
planes, the lower being the guiding one. 

I know there bas been a great deal of talk 
about other possible systems of supply. We 
have heard much of the charge rail using 
low potential currents supplied at frequent 
intervals by motor generators driven from 
a central station. 

Since we have discovered no conductors 
devoid of resistance, and the art of welding 
is not particularly applicable for railway 
service where moving contacts are a neces- 
sity, little credence need be given to any 
scheme of this character. 

We heard again of the central ruil sup- 
ported on posts in wells between the tracks. 
A center rail may be acceptable on a system 
like that of the elevated railroads, but in 
ordinary railroad work, any ditch intended 
to drain a track so as to keep insulators dry 
and keep snow away from them would 
probably so open the track that any moist- 
ure and frost would cause upheavals of 
serious character, and the cost of maintain- 
ing the track would be prohibitory. The 
use of snow machinery for keeping the 
track clear would be impossible, and any- 
thing underneath the car isin the most ex- 
posed place for sustaining damage by defec- 
tive rolling stock and continually liable to 
all sorts of mechanical injuries and accidents, 
with all the evil results of interruption of 
current, ‘short circuiting and stoppage of 
traffic. 

Another system which has been proposed 
is that of conductors supported on posts 
alongside of the track and elevated but 
three or four feet above it. While not open 
to so serious objections in the matter of in- 
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sulation as a center rail system, its use 
where there are crossings or switches is 


manifestly not to be thought of. Even on 
a straight, clear track, in a hard climate, 
there would be most serious trouble in the 
matter of clearing the tracks from snow, 
and, if the grade crossings in this country, 
gaps in the conductors would be too great 
for the contacts on a single locomotive to 
stand. 

Some time ago I was requested, on behalf 
of a well-known financial man, whose en- 
thusiasm asto the possibilities of electric 
traction is well known, but who is withal 
a most practical railroad man, to inspect 
various railroad terminal tracks in this city 
with a view of, fiist, the substitution of the 
switching work now done by a part or all 
of the 1,800 or more switch engines by elec- 
tric motors, and eventually the operation of 
suburban service. 

You have before you a map showing the 
railroads nearly as they exist on a number 
of systems in Chicago in the space of about 
two square miles, or, more exactly, one and 
one-half miles in length by three-quarters of 
amilein breadth. It is no exaggeration to 
say that there is or will be not less than 75 
miles of track utd switches and crossings, 
with their various combinations almost in- 
numerable. 

I went over and over some of these tracks 
with the oae thought in my mind, How can 
the current be delivered to the locomotives, 
apd how can the automatic signaling be 
done? And I was forced tothe one con- 
clusion, to which it seems every man who 
makes the investigation must come, and that 
is that the overhead system of supply is the 
only one, but that it must be as substantial 
and thorough in character as that of any 
other part of the system, and that, in view 
of the cost such a system, is only permissable 
where the number of units operated is large 
and continuous. 

These conclusions are not new, but they 
have been emphasized by the particular 
problem which is here represented. 

Intimately connected with the question of 
conductors, and one of the most serious 
ones which has to be met by the electrician, 
is that of potential. The personal danger 
limit of continuous or ordinary period alter- 
nate currents is pretty well determined, and 
it seems generally admitted by constructors 
that the danger limit for continuous current 
machine, with its commutator, is about the 
same as the personal danger limit. 

Hence, we meet with two dilemmas. If 
using continuous current motors, we are 
limited to a difference of potential per 
machine of 1,000 to 1,200 volts, and we can, 
so far as safety of the machines is con- 
cerned, only probably go above this limit by 
putting the motors in series precisely as has 
been proposed for long distance stationary 
transmissions. 

If this is not done, then we have the in- 
troduction between the transmitting dynamo 
and the receiving motor of a motor gener- 
ator system, another pet theory which is 
often suggested, but which I unhesitatingly 
pronounce as so uneconomical as to be im- 
practicable. 

If using an alternate current system, then 
converters must be used, either distributed 
along the line and supplying the working 
circuit, or placed upon the locomotive to 
safeguard the motors. 

While the use of a converter under these 
conditions is not as objectionable as the use 
of a motor generator, it cannot commend 
itself as a very practicable scheme, and cer- 
tainly in view of the fact that no single 
phase single alternate motor promises up to 
the present serious success. 

For the present, and I think for a long 
time to come, we must confine ourselves to 
the consideration of railroad problems where 
continuous currents are used, and where the 
traffic between two points is sufficiently 
large to justify the investment in central 
stations and conductors which would be re- 
quired for the operation of such assistant. 

There are two methods of propelling trains 
electrically; one by following steam practice; 
that is, by building a large motor and hook- 
ing it to the head of a train, the weight of 
the motor being such as is required for the 
necessary power and traction when grades 
or slippery tracks are encountered. 

From all that has been developed up to 
the present to get the control that is neces- 
sary and to build the machines safely, the 
electric locomotive will weigh nearly as 
much per horse-power as the steam locomo- 
tive. This weight can be better distributed, 
but I do not think, if steam practice is fol- 
lowed on trunk line service, that there could 
be a very material reduction of weight of 
train. 

The other plan is to have each car pro- 
pelled by one or more moturs. This would 
be the ideal system, so far as propulsion goes, 
provided the electric motor ‘was unlike all 
other mechanical apparatus and that it never 
failed, andif a number of machines could 
be as well taken care of, cost no more and 
show as little depreciation as fewer machines 
of larger capacity operated as a unit. 

' Should we ever arrive, as we all hope, to 
the possession of a single circuit, alternate 
current motor, then, in view of the sim- 
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plicity of its control, we may fairly hope 
for the distributed motor system. 

But here, also, the capacity and likewise 
the weight of the motor being determined 
by the total duty done, the weight of train 
limit would not be decreased, but rather 
increased. 

If, on the other hand, single units are used, 
the query naturally arises, What form would 
the electric locomotive of the future take? 
I do not think this is by any means settled; 
undoubtedly, gearless machines will be used, 
but whether they will be mounted directly 
upon the axle, or whether they will mova- 
bly enclose the axle and be flexibly connected 
to it while their weight is carried on springs 
on the truck, or whether the motor will be 
carried on the truck frame and connected to 
the drivers by the ordinary coupling rods, 
are questions which will be determined 
eventually by the depreciation per car mile 
upon the motors, trucks and road-bed, as 
well as by the speed to be attained. 

Whatever method of mounting the motoris 
adopted, for reasonable weights and powers 
a two-axle truck will be used, but where large 
powers and weight are necessary, two such 
trucks will be coupled together so as to keep 
the weight upon each wheel within limits, 
and this will carry a cab containing the 
regulating and collecting devices, and so 
shaped as to offer the least resistance to air 
pressure and high speeds. 

I have never advocated the use of a con- 
necting rod in transmitting the motion from 
an armature to a driving axle, but I think it 
fair to say in this respect that the so-called 
hammering effect on the rails, said to take 
place in the ordinary locomotive driver 
where the weights are counter-balanced, 
exists more in imagination than in fact, and 
that the chief trouble in the use of the con- 
necting rod is the change of direction of its 
movement. 

Among the roads which are ripe for the 
electrical engineer, and on which in the 
near future I hope he will demonstrate he 
has a most Jegitimate claim, are the New 
York elevated and Chicago elevated, the 
handling of the trains on the New York 
Central and Harlem roads below the Harlem 
river, the long talked-of rapid transit road 
of New York, the Metropolitan under- 
ground road of London, the proposed tun- 
nel roads in London, Paris and Berlin, and 
coming more immediately home, suburban 
service, such as that of the Lllinois Central 
Railroad, a most ideal track for the electrical 
engineer, and last, and as it will prove one 
of the most important, the operation of ter- 
minal and warehouse systems for the inter- 
change of freight on the lines entering a 
city situated asin Chicago. 

‘Taking this last, we have here a definite 
problem, now performed in a more or less 
satisfactory way, by steam service. It is a 
problem large enough of itself. It has little 
connection with electric trunk line service, 
and the present impracticability of the 
latter has little bearing upon the thorough 
practicability of the former. 

Eighteen hundred or moreswitch engines, 
many of them on duty 24 hours a day, a 
large portion of the time standing idle, puff 
their foulness into your overburdened at- 
mosphere, because from 80 to 90 per cent. of 
all the freight that comes into the depots of 
this city ought never come inside its limits, 
and would not, were there a practical way 
provided to distribute it from one railroad 
to another outside the city limits. It has 
been suggested, and it seems to me a most 
feasible plan, that there shall be established 
a vast system for interchanging freight on 
the various railroads by a great six-track 
crossing belt road which shall form a com- 
mon zone of transfer, either by itself or in 
combination with freight warehouses or 
storage yards. 

Undoubtedly, there are many difficulties 
in the way, but from an electrical standpoint, 
there is absolutely no question but that such 
a system of belt line is practicable. 

With such unsolved problems, such abun- 
dant fields, 1 deem it unnecessary now to 
attempt to build electric locomotives to pull 
trains of great weight 100 miles an hour, or 
to develop a system of conductors for trunk 
line service which is not posssible for yard 
duty, or to consider a central station or 
track equipment for a duty never required. 
This problem is in a measure an experi- 
mental one, which being carried to a certain 
measure of success will clearly point the 
way for future development and outline its 
limits. 

I may be pardoned, perhaps, if I take 
radical views in some* matters of railroad 
practice. I have fortunately or otherwise 
been thrown into a direct touch with all the 
larger work which is to be done in this 
country during the coming year, and it gives 
me pleasure to announce, what many of you 
know from the current news of the day, 
that there will probably be in operation in 
the United States within 12 months not less 
than five locomotives varying from 700 to 
1,200 horse-power and from 45 to 80 tons in 
weight. The character of the work done 
will vary. In that work whichI am most 
concerned from a personal standpoint, a 700 
electric locomotive will be built for experi- 
mental work, and to attempt to solve as far 
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as may be the various problems which are 
involved in railroad practice in Chicago. If 
my judgment is followed, there will be an 
experimental section of track in the form of 
a loop about 13 miles long with 18 miles of 
rail, and with every variety of single and 
double track construction and simple and 
compound crossings and switches. 

On this I hope to see erected such varie- 
ties of overhead construction as may be 
found best to meet the various kinds of serv- 
ice, and where the railroad problems on 
track jointly operated by steam and elec- 
tricity can be developed in the most satis- 
factory manner. 

On this track there will de not only this 
locomotive, but also one of equal rated 
capacity supplied by one of the larger man- 
ufacturing companies. 

The duty demanded of these machines 
will be severe. They will be required to 
haul a train of not less than 450 tons at 30 
miles an hour up a grade of 26 feet toa mile. 

They will probably be required to develop 
their full rate of capacity at all speeds be- 
tween 30 and 60 miles per hour, and if there 
is sufficient track room they will be driven 
at speeds of at least 75 and perhaps 100 miles 
per hour for short distances. The potentials 
used will be nearly double that at present 
obtaining in street railway practice. 

A still larger problem, so far as power 
goes, although not in the variety of con- 
ditions which will have to be met, will be 
that recently taken for the operation of the 
belt line tunne] now being constructed in 
Baltimore to avoid the necessity of boat 
transfer at Locust Point. The duty of the 





miles, and considered a through service 
only. I assume a total weight of copper of 
only about two-thirds that which exists on 
the long distance telephone line between 
New York and Boston. The trains were to 
be two car units leaving every 10 minutes. 

I found with these conditions the stations 
and potentials would be about as shown in 
the following table : 


‘ Miles Potential. 
Station. apart. 2-wire. 3 wire. 
1 3,600 1,800 
2 45 1,800 
3 80 1,200 600 
4 221¢ 900 450 


If the three-wire system is used, that is, 
the rails as a compensating conductor be- 
tween two trolley rods, then with only two 
stations 42 miles apart it is seen that the 
potential is less than 1,000 volts, and this we 
undoubtedly can handle. 

I am not prepared to say that we may not 
use even a high pressure, because I believe 
whatever is demanded in the interests of 
economy, all things being considered, will 
be used; but if we can reduce the potential 
to perfectly safe and reasonable limits by 
multiplyicg the number of stations, then 
those stations should be increased, so long 
as the increase does not seriously effect the 
general expense of working. On a service 
of this character, where I have made the 
conditions distributed work and the dis- 
patching of units at brief intervals, which 
conditions, I repeat, are absolutely necessary 
if we are to consider long distance trans- 
portation by electricity, such increase of 
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motor here will be to propel the train with 
engines coupled on but not in operation 
through a tunnel about 6,000 feet long. 

The conditions require the motors, which 
will weigh about 80 tons and have a capacity 
of about 1,200, to propel a 1,200 ton freight 
train up a grade of 42 feet to the mile ata 
speed of 15 miles. Passenger trains of 450 
tons weight must be regularly started from 
rest twice in the tunnel on this grade, and 
in an emergency must start the freight train. 
The draw bar pull under regular duty, and 
when not starting, may be as high as 32,000 
pounds. 

Perhaps the traffic from New York to 
Philadelphia affords as good an example as 
any of what may be done on regular passen- 
ger service, provided the track is clear 
enough. 

For this I, some three years ago, and again 
in the Forum of September, 1891, outlined 
an electric express service with a method of 
supply through a rod carried above the car 
and a return circuit through the rails and 
earth. 

The current was to be supplied from one 
or more central stations equipped with high- 
class triple expansion engit.es, driving multi- 
polar dynamos directly coupled. What the 
electric engineer, and the railroad man as 
well, need to know is whether the electro- 
motive force required on the line and the 
number of stations necessary would be pro- 
hibitory. 

No attempt was made at an excess of 
speed, but I confined myself to the average 
speed of a mile a minute for a distance of 90 


stations as is advisable will not increase the 
cost of central station operation. 

Such is the work before you; a work well 
meriting your best efforts, yet it is well to 
temper your enthusiasm with prudence. 

Limit your attempts to the solution of 
those problems which will prove of practical 
benefit. 

Do not chase rainbows; they are beautiful 
and poetic, but they have small place in 
the world’s economies. 

Remember that neither sentiment nor ig- 
norance are winning cards, but lessened costs 
of operation for equivalent duty and in- 
creased returns on invested capital. 

All this is said in no spirit of discourage- 
ment, for I yield to no man in my confi- 
dence in the future of electric traction. No 
new field is so rich, none more pregnant 
with great possibilities, but the growth of 
the work will be more expeditious and 
healthy if we separate the visionary from 
the real, the impracticable from the prac- 
ticable. 
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Thomas T. Dennis, one of the best known 
telegraphers in the country, died recently in 
New York. For many years he had been 
in charge of the pneumatic tubes of the 
Western Union Telegraph Company’s office. 
In addition to being an expert telegrapher, 
he was a mechanical genius. As a member 


of the United States Military Telegraph 
Corps he served during the War of the Re- 
bellion, principally in the West. 
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A New Electric Wire Computer. 

The application of scientific principles to 
practical uses involves the frequent use of 
formulas, and in no branch is this perhaps 
more exemplified than in the case of elec- 
tricity, in which the constantly recurring 
formulas demanding solution area contin- 
ual source of drudgery to the electrician. 
Anything, therefore, which will tend to 
simplify necessary but unpleasant work, 
must be hailed with delight. Diagrams 
have in many cases been made use of, but 
they require too much care in following out 
the various lines representing the different 
factors. 

We present to our readers a device of 
another kind, compiled by Mr. William 
Cox, by means of which the sectional area 
and the number of wire suitable for lighting 
and other purposes is almost obtained. 

It consists of a suitable foundation plate, 
with a revolving disk about eight inches in 
diameter, both graduated in accordance 
with the factors of the formula whose solu- 
tion it gives. 

This is the well-known one 
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v 
in which / equals whole length of circuit in 
feet; ¢ equals current in amperes; v equals 
drop of potential in volts; C. M. equals 
sectional area of suitable wire in circular 
mills. 

We will illustrate the method of using 
this computer by the following example, in 
which we have 76 feet as the whole length 
of circuit, current of 10 amperes and loss of 
two volts: Turn the disk round until the 
division representing two volts is opposite 
and coincides with the one representing 10 
amperes. We shall now find, on the outer 
upper scale, 4,100 circular mills, which cor- 
responds to No. 14 wire, B. & 8. gauge. 
This is, therefore, ihe number of the wire 
suited to the circumstances. Mr. Cox has 
sold hisinvention to the International Okonite 
Company, Limited, 13 Park Row, New 
York, to whom all inquiries concerning the 
same should be addressed. 





—-- — 


The Erie Telegraph and Telephone 
Company. 

The Erie Telephone Company declares a 
dividend of one per cent. for the quarter, 
payable August 15 to stock of August 6, 
thus disposing of the rumors of a reduction. 
There have been offers to sell this dividend 
for 874 cents. The various sub-companies 
report for three months ended June 30, as 
below: 












Quarter, 

June 30. 1892. 1891. Increase. 
a ae $226,352 $208,782 $17,570 
Exp. and div...... 218,399 198,000 20,398 

Balance......... $7,952 $10,785 *$2,430 
Div. received...... 52.287 2,768 
Div. paid...... 48,000 48,000 aie 

BGS ccc cccsee $7,055 $4,287 $2,768 

Total surplus.... ee eee ee 
Subscribers added. 183 163 20 
Connected June 30. 14,429 13,539 890 

* Decrease. 


It is officially stated that the Erie Tele- 
phone sub-companies have already put in 
their underground plants at Minneapolis, St. 
Paul and Cleveland, at a cost of $400,000, 
since the American Bell Telephone Company 
participated in dividends. Whenever an in- 
crease of sub-companies’ stock has been 
made the Erie and American Bell Com- 
panies have taken the new stock in propor- 
tion to their holdings. The Erie, in order 
to provide funds to assume its proportion of 
this outlay above earnings, has borrowed, at 
a low rate of interest, $125,000. The sub- 
companies by their contract are probibited 
from borrowing, and do not owe one dollar. 
The sub-companies have voted to build con- 
siderable Jong distance metallic circuits. 
This and the extensions necessary will re- 
quire further increase of capital of the sub- 
companies, to be taken as heretofore by the 


Erie and Bell. It is thought that Erie in the 
next five years may require only $200,000 
above its earnings to fully equip its entire 
territory with metallic circuits. This would 
make a temporary indebtedness of about 


$325,000. 
——\!__ 22 _____ 
The telephone company at Decatur, IIl., 


will expend about $12,000 in cable improve- 
ments. 
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ADVANCE INFORMATION. 


Vew Electric Companies Formed 
and Important Construc- 
tions Projected. 


VALUABLE INFORMATION FOR MANU- 
FACTURERS AND DEALERS. 











We publish below the earliest information 
)btainable relating to new electric railways, 
ew electric light companies and projected 
lectric coustruction of all kinds. Every 
eader will find these columns of special 
interest, and manufacturers and supply 
,ouses will receive many valuable sugges- 
ions looking to new business by carefully 
vatching this department in the ELECTRICAL 


teVIEW from week to week : 

New Electric Railways. 

)SKALOOSA, IaA.—A mortgage has been 
executed by the Consolidated Street 
Railway and Light Company, of Oska- 
loosa, Iowa, to the State Trust Com- 
pany, of New York; amount, $166,000. 
All equipment material contracted for 
and work upon reconstruction being 
rapidly pushed to open road September 
1. Total mileage, 10 miles. 

sALINA, Kan. — The Consolidated Street 
Railway and Light Company, of Salina, 
Kansas. Incorporators, C. L. Baum, 
Salina, Kan. ; E. H. Chandler, Charles 
Ffrench, William Thomas and Silas 
Porter, Kansas City, Kan.; capital, 
$100,000. Term of franchise, 47 years. 
Directors, C. L. Baum, Salina, Kas.; 
Eli H. Chandler and Charles Ffrench, 
Kansas City, Kan.; Alexander Simes 
and H. L. Chandler, Philadelphia, Pa. 
Line four milesinlength. Information 
to be had from C. L. Baum, Salina, 
Kansas, or C. E. Jones, No. 207 Walnut 
Place, Philadelphia. 

300NE, Lowa. —The Boone and Boones- 
borough Street Railway, 244 miles in 
length, has been purchased by E. H. 
Chandler and Charles Ffrench, of Kan- 
sas City, Kan.; C. A. Ross, of Kansas 
City, Mo.; Chas. E. Hart, of Joplin, 
Mo.; Alexander Simes, H. L. Chandler 
and C. E. Jones, of Philadelphia, Pa. 
The same gentlemen have secured a 25 
year light franchise from the city of 
Boone. The road purchased will be ex- 
tended three miles, equipped electrically 
and a lighting plant for the city in- 
stalled. Information to be had from C. 
E. Jones, No. 207 Walnut Place, Phila- 
delphia. 

PHILADELPHIA, Pa.—Under the charters of 
the Fairmount Park and Haddington, 
Elmwood and Fairmount Park, and the 
Philadelphia and Bryn Mawr Passenger 
Railway Companies, an electric trolley 
railway system will be established be- 
tween West Philadelphia and several 
points in Montgomery county. The 
president of the three companies is Sam- 
uel F. Gillis, and the directors are Geo. 
W. Seltzer, James Jarden, Jr., Adolph 
Hermann and Charles F. Trego, all of 
Philadelphia. 

LARAMIE, Wyo.—A new franchise for an 
electric street car line bas been granted 
the Laramie Tramway Company. 

\SHLAND, W1s.—The Ashland Lighting and 
Street Railway Company bas let the 
complete contract for changing the 
horse car system to an electric line to the 
Thomson-Houston Electric Company, of 
St. Paul. The cost of the change is 
estimated at $150,000. 

ANANDAIGUA, N. Y.—Charles C. Sackett 
has purchased the stock and appurte- 
nances of the Canandaigua street railroad 
for $32,000. There will be no change 
in the motive power nor length of the 
road until Autumn, when it is possible 
the line will be extended and electricity 
adopted. 

‘PENCER, Mass.—Boston capitalists have 
been looking over the route from Spen- 
cer to North Brookfield with a view to 
building an electric railway between the 
two towns, 


BLoomineTon, ILt.—The Citizens’ Railway 
Company has been granted a franchise 
to construct an electric road in this city. 

Lincotn, Nes.—The syndicate which re- 
cently bought the Lincoln City Electric 
Railway will expend $100,000 in exten- 
sions of the system. 


Port GARDNER, Wasu.—Articles of incor- 
poration of the Port Gardner, Lake 
Stevens and Eastern Railroad Company, 
with a capital of $250,000, have been 
filed. The incorporators are John F. 
Hart and J. M. Davis, and the priucipal 
objects of the incorporation are to build 
and operate a railroad between Everett 
and Lake Stevens, and to erect and con- 
duct electric plants for manufacturing 
and lighting. 

ASHLAND, Wis.—The horse car system of 
Ashland is to be replaced by an electric 
line, the company having let a contract 
to the Thomson-Houston Company for 
$150,000. The work is to be done in 
four months. 

Huntineton, Inp.—An electric railway is 
wanted ip this place. 

CuicaGo, Int.—The South Chicago City 
Railway Company will run between 
South Chicago and the World’s Fair 
grounds. The line will be 12 mileslong. 

Rocuester, N. Y.—There is a scheme on 
foot to build another electric railway to 
the lake. The projected line will be an 
extension of the Sophia street route of 
the Rochester Electric Railway, from its 
present terminus at the Driving Park, 
and the route chosen is along the new 
boulevard to the Little Ridge and so on 
to the lake, terminating at the Green- 
leaf farm. 

Lanstne, Micu.—The Capital Street Rail- 
road Company bas been organized with 
a capital of $25,000. An electric line 
will be built from the city to the Agri- 
cultural College. 

Fuirnt, Micu.—The city council bas granted 
a franchise for 30 years to an Ohio syn- 
dicate to construct an electric street rail- 
way. The principal promoters of the 
scheme are David Joy and Charles A. 
Stockton, of Findlay, Ohio. 

VicxssurG, Miss,—The Hill City Street 
Railroad and Electric Company, capi- 
tal, $100,000, has been organized to 
build an electric belt line railroad. In- 
corporators, G. P. H. Rector, F. Speed, 
M. Dabney and H. C. McCabe. 

SANFORD, Me.—The Monsam River Rail- 
road Company has been organized and 
will construct an electric line from 
Springvale to Sanford. 





Reorganization. 


Norta ATTLEBORO, Mass. — The North 
Attleboro Steam and Electric Company 
has reorganized as follows: President, 
H. M. Daggett, Jr. ; treasurer, W. M. 
Otis, of Providence; clerk, C. T. Guild. 





Electric Lighting. 

BERKELEY, Cat.—A. A. Osborn held acon- 
tract to light the town with electricity 
until August 1. The town trustees are 
now considering whether the town 
should run the plant or whether the 
contract should again be let. The town 
owns the plant, and has simply con- 
tracted with Osborn to run it for a cer- 
tain sum. Several citizens are in favor 
of enlarging the plant and have the town 
tun it. The plant will certainly have to 
be enlarged in order to furnish light to 
Lorin. 

Mipp.etown, Pa.—At a special election it 
was decided to light the borough by 
electricity. 

Perry, N. Y.—The Perry Electric Power 
and Light Company have got their 
franchise and a contract to light this 
place. 

OranGE, Mass.—The Orange Electric Light 
Company is sold and the new manage- 
ment assume control at once, as the 
papers have passed. Local capital and 
management will have charge, and it is 
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promised that the service will be better 
and cheaper than before. 


CoATESVILLE, Pa.—The Coatesville Heat 
and Power Company has purchased a 
tract of land on which a plant will be 
erected for the purpose of supplying the 
town with electric light. 


KENNEBEC, MeE.—It is understood that the 
Kennebec Light and Heat Company, of 
Augusta, have purchased of Charles 
Doughty his electric light plant. 


RumrForD Fauxis, Me.—The Rumford Falls 
Light and Water Company has been 
organized with a capital of $100,000. 
Its officers are Hon. Geo. D. Bisbee, 
president; Hon. Waldo Pettengill, treas- 
urer; D. W. Snow, clerk, and the board of 
directors includes Messrs. Bisbee, Pet- 
tengill, Hugh J. Chisholm, Daniel F. 
Emery, Jr., and Hon. F. E. Richards. 
This company will put in water works 
and electric lights in the business sec- 
tion during the present season. 


Wicmita, Kan.—The Wichita Gas and Elec- 
tric Light Company will enlargeits plant. 
Henry C. Scott is president of the com- 
pany. 

Saco, Me.—The Yuma Water and Light 
Company has been organized with $100,- 
000 capital, of which $500 is paid in. 
The officers are: President, Charles P. 
Hemenway, of Boston, Mass.; treas- 
urer, John Dodd, of Boston, Mass. 


Luptow, Ky.—Articles of incorporation of 
the Ludlow Electric Light, Power and 
Manufacturing Company have been filed. 
The incorporators are J. 8. Weaver, H. 
Boutet, E. A. Bradley, J.C. Terrill and 
J.J.Sullivan. The capital is $100,000. 
The company will light Ludlow. 


MANCHESTER, Vt.—The Vermont Electric 
Company has secured business to the 
amount of $10,000 at Burlington, which 
will assure the building of the plant for 
the utilization of the power at Winooski 
Gorge. 


Freeport, N. Y.—The Queens County 
Electric Light and Power Company has 
been organized to light the streets, stores 
and public buildings of Freeport, Bald- 
wins and Rockville Center, L. I. 


SPRINGFIELD, Mass.—A new 500 horse- 
power engine will be put in by the 
Electric Light Company this Fall, and 
other generators for the street railway 
company’s use have already been added. 
There are now machines enough to run 
8,000 incandescent lamps. 


KissImMEE, Fta.—The Kissimmee Im- 
provement, Manufacturing and Electric 
Light Company has applied for a char- 
ter. Its board of directors comprise 
well known business men of Florida; 
A. E. Drought, M. Katz, W. B. Mc- 
Kinson, J. H. Dawe and J. E. Coggs- 
well. 


Kansas City, Kan.—The Fort Wayne 
Electric Company is seeking a franchise 
and location for a plant in this city. 


CANAJOHARIE, N. Y.— Mohawk Valley 
Electric Light and Power Company; 
capital, $40,000. Promoters, Geo. H. 
Smith, Canajoharie, N. Y.; David 
Zieley, Jr., Brooklyn, N. Y.; Edwin 
N. Sanderson, Fort Edward, N. Y. 


Logan, Outo.—The Citizens’ Electric Light 
Company; capital, $15,000. Promoters, 
Henry Lutz, Geo. H. Hartman, Lafay- 
ette Wamen, William H. Hartman and 
W. H. Lautz. 

LowELL, Micu.—Lowell Water and Light 
Company; capital, $200,000. Promotors, 
Edwin E. Sweet, A. C. Schell, Jno. E. 
Man. 


NAPERVILLE, I1u.—The Pittsfield Electric 
Company; capital, $20,000. Incorpo- 
rators, Geo. E. Royce, Alvin Scott, Jr., 
and Alvin Scott, Sr. 


WarrspurG, Wasu.—The Waitsburg Light 
and Power Company has been organized 
with a capital of $25,000. 
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Everett, Wasu.—The Everett and Lake 
Stevens Water and Electric Company 
has been formed with a capital of $250,- 
000. 

SrtverR PiumeE, CoLto.—The Silver Plume 
Electric Light and Power Company; 
capital, $25,000. Promoters, Ensign S. 
Wright, Thos. Cornish, Ernest Le Neve 
Foster. To supply electric light and 
power to the city of Silver Plume, Colo. 


CuruuicotHe, O.—L. T. Neal has been 
granted a franchise to build an electric 
plant in opposition to the Juneman 
Electric Light Company. 


Burrato, N. Y.—The consolidation of the 
Brush, Thomson-Houston and Edison 
Electric Light Companies has been con- 
summated. The new company is to be 
known as the Brush General Electric 
Company, Daniel O. Day, president; 
Chas. R. Huntley, manager; capital, 
$1,800,000. 


TiTusvILLE, Pa.—The Titusville Electric 
Light and Power Company; capital, 
$100,000. Directors, Frank R. Davis, 
Pittsburgh; B. T. Kraffart, Arthur Man- 
dell, Titusville; Joseph Buffington, Kit- 
tanning. 


Nouttey, N. J.— The Excelsior Electric 
Light Company, of Harrison, N. J., and 
the Nutley Electric Lighting Company 
have been consolidated, the owners of 
the latter, Messrs. Eli Teeter, Chas. 
McIntire and F. Willard, purchasing 
the first named. The new company 
will put in about 3,000 incandescent and 
500 arc lights, and will furnish lighting 
for Harrison, Kearney, Belleville, Nutley 
and Essex. 


DuNELLEN, N. J.—The Edison Electric 
Light Company has been merged into 
the North Plainfield Electric Light 
Company, and both concerns are now 
under the control of Chas. Sebring and 
W. R.Codington. The Dunellen plant is 
to be removed to the North Plainfield 
station. 


Rocuester, N. Y.—A certificate of an 
agreement for the consolidation of the 
Rochester Gas Company, the Edison 
Electric Lluminating Company, of 
Rochester, and the Rochester Electric 
Light Company, under the name of the 
Rochester Gas and Electric Company, 
was filed with the Secretary of State 
at Albany, on August 4. The capital 
of the consolidated corporation will 
be $4,300,000. 


Berwick, Me.—The Berwick Electric Light 
Company, with a capital of $25,000, has 
been incorporated. 


Brappock, Penn.—An application will be 
made September 3 for a charter for the 
People’s Electric Company. The gen- 
tlemen interested are W. J. Vance, A. 
T. Reid, D. D. Willson, E. J. Snail, S. 
D. Hamilton, A. M. Carline, J. K. 
Mills and L. E. Baker. It will be a 
competitor of the Citizens’ Company 
and will have a capital stock of $75,000. 


Fremont, Coio.—Since the towns of Fre- 
mont and Cripple Creek were incorpo- 
rated applications have been made for 
franchises for electric plants. 


Capiz, O.—A company, with a capital stock 
of $15,000, has been organized to build 
an electric light plant at Cadiz. 


TEXARKANA, ARK.—The- Texarkana Gas 
and Electric Light Company has been 
granted authority to do business in 
Texas. 


Carson City, Micu.—The Carson City 
Electric Light and Power Company; 
capital, $10,000. 





Receiver Appointed. 

New York, N. Y.—James J. Nealis has 
been appointed receiver for the Barr 
Electric Manufacturing Company, of 17 
Broadway, on the application of Ed- 
ward McGill, a judgment creditor. The 
company manufactures electric cigar 
lighters. 
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Telephone and Telegraph Companies. 

Cuicaco, Inu.—The Commercial Telegraph 
and Telephone Exchange; capital, 
$100,000. Incorporators, Frederick T. 
White, Frank D. Concannon and L. B. 
Hillis. 

CurcaGco, Inu.—The Electric Annunciator 
and Indicating Door Plate Company; 
capital, $50,000. Incorporators, Michael 
MclInerny, Edward J. Dunn, Martin J. 
Dwyer and John McKeough. 

Repwoop Fatis, Mrxnn.—The Redwood 
Falls Telephone Company has been in- 
corporated with $4,000 capital stock. 

MontreAt, P. Q.—The Merchants’ Tele- 
phone Company, of Montreal, has given 
notice that application will be made for 
the issuing of letters patent. The capi- 
tal stock is $100,000, divided into 4,000 
shares of $25 each. The following gen- 
tlemen are the petitioners: Frs. X. Moi- 
san, merchant; Ls. E. Beauchamp, mer. 
chant; Odilon Vanier, merchant; Her- 
bert M. Linell, electrician; James E. 
Macdougall, Joseph Archambault, mer- 
chant; Chs, F. Beauchamp, electrician, 
all of Montreal. 

WorcesTER, Mass.—The Bacon-Tyler Com- 
pany has just been incorporated for the 
manufacture of the Bacon telephone 
index. F.L. Parker is president, W. 
H. Tyler, vice-president and ©. M. 
Rogers, treasurer. The manufacture 
of the telephone index, which is being 
rapidly adopted, is a Worcester industry 
and bids fair to be an industry of im- 
portance. Nearly all the principal cities 
of New England have adopted the in- 
vention, and it is to be placed in many 
of the larger cities of the West. 

WESTMORELAND, KAN.—The Westmoreland 
and Blaine Telephone Company was 
chartered yesterday ; capital, $1,500. 
Directors: M. A. Tibbetts, A. B. Pom- 
eroy, M. V. Ingraham and 0. G. Etch- 
ison, of Westmoreland, and M. J. Walsh, 
of Blaine. 

MonTREAL, P. Q.— Messrs. Harvey P. 
Dwight, Frederick Royer, Geo. B. 
Perry, of Toronto; Wm. Wainwright, 
Frederick H. Waycott, of Montreal, 
will apply for letters patent incorporat- 
ing them under the name of the Anglo- 
Provincial Telegraph Company, with a 
capital stock of $25,000. The principal 
place of business of the new company 
will be in Montreal. 

Bristot, N. H.—The Bristol and Hebron 
Telephone and Telegraph Company has 
been organized to build telegraph and 
telephone line between the two towns. 





Manufacturing Companies. 

Newport, Ky.—The Imperial Primary Bat- 
tery Company filed articles of incorpora- 
tion in the County Clerk’s office yester 
day. The object of the corporation is 
the manufacture and sale of primary 
and secondary electric batteries. The 
capital stock is $150,000. The incor- 
porators are A. G. Corre, J. D. Parker, 
C. H. Stephens and George P. Quiggin. 

BirMINcHAM, ALA.—F. P. Slosser, M. Ma- 
loney and C. P. Jones have applied for 
the incorporation of the ‘‘ F. P. Slosser 
Electric Signal and Alarm Company.” 
The capital stock is $200,000. The 
object of the corporation is the manu- 
facture of an electric device which Mr. 
Slosser has patented. The device isin 
tended to warn runving trains of the 
approach of others and thus prevent 
collisions. The inventor is a well-known 
citizen of Birmingham. 

MeNOMINER, Micu.—Menominee Electric 
and Mechanical Company, Menominee, 
capital, $20,000, has been formed. 

New York, N. Y.—The New York Elec- 
tric Incandescent Lamp Company has 
been organized at Portland with $2,000,- 
000 capital stock, for the purpose of 
manufacturing electric lamps. The 
officers are: President, G. H. Ford; 

treasurer, G. R. Stone. 


1 
WINCHESTER, Ky.—The machinery for the 
electric meter shop has arrived, and Mr. 
McNeil has gone to Cincinnati to obtain 
workmen. This will not be the regular 
factory, but a shop for perfecting the 
details of the invention. The regular 
factory has not yet been located. A 
growing Western city has offered the 
company a bonus of $10,000 and five 
acres of ground, but we hope it may be 
located in Winchester. Among those 
; who have purchased an interest in the 
firm are N. H. Withsrspoon, S. P. Kerr, 
8. H. Oden, T. Landsberg, Vic Bloom- 
field and others. 

New BeEprorp, Mass.—The Suffolk Elec- 
tric Company, of Boston, has leased of 
the Jenney Star Electric Company its 
large factory on North Front street, 
in this city, and commenced the manu- 
facture of arc lamps under patents of 
H. Dewar, the superintendent. The 
first batch of lamps will be shipped in 
about two weeks. The Jenney Star 
Electric Company will continue its 
motor and dynamo manufacture by 
special arrangement. 





Electric Light and Power. 

Drcon, Inu.—The plant of the milling com 
pany at the water power has been pur- 
chased by the Dixon Electric Lighting 
and Power Company. The price paid 
was $20,000. The present company 
will at once utilize the water power 
and enlarge their plant to furnish power 
for surrounding mills and factories, and 
build an electric streetrailway. A num- 
ber of small factories will occupy a por- 
tion of the plant. 

Jopiin, Mo.—The Merchants’ Electric Light 
and Power Company has been incor- 
porated. 

SEATTLE, WAsH.—Lake Washington Canal 
and Improvement Company; capital, 
$5,000,000. Promoters, F. H. Whit- 
worth, F. J. Hamilton, W. J. Jennings. 

Yoakum, TeEx.—Blanks Ice, Water and 
Power Company; capital, $60,000. 
Promoters, Jas. Blanks, Leonard Isaacs, 
O. J. Gorman. 


Maprison, Wis.—Four Lakes Light and 
Power Company; capital, $50,000. 


Promoters, J. Alford, G. H. Shaw and 
J. Lamont. Incorporation papers sent 
to J. M. Olin, Madison, Wis. 

DututTH, Minn.—The Hartman Genera} 
Electric Company is preparing to build 
at once a large central light and power 
station. The dimensions contemplated 
are 175x100 feet, four stories high, with 
an addition 100x25 feet. 





SUPERINTENDENT WANTED. 


For a Central Station in Connecticut. Must bea 
man thoroughly familiar with Arc, Alternating and 
Direct Incandescence Systems, as well as with out- 
side and inside work, be thoroughly capable of 
taking entire charge of a Station and able to furnish 
unquestioned references to that effect. Address, 
stating full particulars, salary expected, etc.., 


‘“ SECRETARY,” 
Care ELECTRICAL REVIEW, 
13 Park Row, N. Y. 





VV ANTED.~— Position as Superinten- 

dent of an Electric Light or Power 
Station by a practical Steam and Electrical 
Engineer of long and varied experience. 


References exchanged. 


Address, “ENGINEERING,” 
Care ELECTRICAL REVIEW, Boston Branch, 
620 ATLANTIC AVENUE, BOSTON. 


NOTICE. 


Notice is hereby given that the City of 
Springfield, Mo., will receive sealed pro- 
posals up to twelve o’clock, noon, of Tues- 
day, the 6th day of September, 1892, for 
furnishing said city and the citizens thereof 
with electric lights. 

Specifications and form of proposal will 
be furnished on application to the City Clerk. 


By order of the Council, 


Cc. W. HACKNEY, 


City Clerk. 











ROBB MACKIE, | 


Consulting Electrical Engineer, 


NEAVE BUILDING, 
CINCINNATI, O. 


$4,400 CASH 


Buys a stock of Electrical Supplies, good | 
will of business, present contracts, etc., if | 
taken at once. Business established in 
growing town of 39,000. Goods alone in- | 
ventory $4,600, market value. Copy of 
inventory confidentially furnished on ap- 


| 88 in. x 31-ft.; 96 in. x 20 ft. 





plication. Address, 
“* BUSINESS,” 
ELECTRICAL REVIEW, 13 Park Row, W. Y. 





CHANDLER, FFRENGH & 60., 


ist NAT:ONAL BANK BUILDING, 
KANSAS CITY, KANSAS, | 





ELECTRICAL SECURITIES. 


Buy and sell Electric Light and Street 
Railway Bonds. 

Promote and contract for the construction | 
of Electric Light Plants and Street Railways. 

Correspondence solicited. 


THE DANDY BELL. 


Best Bell, pressed metal 
gong, long phosphor bronze 
springs and platinum contact 
points. Most reliable bell in 
the market. In four sizes, 
21¢ inches, 3 inches, 344 inches 
and 4 inches. Samples sent | 
post-paid to all dealers upon receipt of 50 | 
cents and business card. 


THE TIME ELECTRIC 0, 


G, 0. BARTLETT, Gen. Manager, 
CLEVELAND, oO. 











MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4 ft.; 11in. x5 ft.; 12in.x 
6 ft.; 14in. x 6ft.; 16in. x6ft.; 18in. x8ft.; Win. x 
8 ft., with tapesattachment; 22in. x 12 ft. and 14 ft. : 
24 in. and 26 in. x 16 ft.; 30 in. x 10 ft. and 18 ft.; 
86 in. and 38 in, x 20 ft.; 42in. x 12 ft.; 27 in. x 82 ft. : 
Fox Lathes, 13 in. x 
6ft.; 14in. x5 ft.; 15in. x 6ft.; 18in.x6ft. Turret 
Lathes, 12 in. x5 ft.; 14in. x 5 ft.; 15 in. and 16 in. 
x 6ft.; 18in. x 6 ft.; 36 in. x 8 ft. 

Planers, 16 in. x 16in. x 3 ft.; Qin. x Win. x4ft.; 
24 in. x 24 in. x 6 ft.; 30 in. x 30in, x 6 ft.; 86in. x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 44in. x 48 in. x 
22 ft.; 60in. x 49 in: x 24 ft. 

Friction Shapers, 15 in., 16 in., 20 in., 22 in., 32 in. 
Crank Shapers, 6 in., 8 in., 10 in., 12 in., 18 in., 16 
n., 17 in., 20 in., 24 in., 28 in. 

Screw Machines, Nos. 1, 2, 8, 4, with or without 
Wire Feed. 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

resses, Nos. 51, 52, 58, Ferracute; Nos. 1, 2, 3, 
Stiles & Parker. 

6 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3 Cam Cutters. 

Bolt Cutters, 14 in. to 1 in., 4% in to 2 in, 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. 

C. D. and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. 
59 South Canal St., Chicago, Ill. 


ELECTRICITY 


Amateurs, beginners & all interested in this science need 
the only paper devoted to its first principles. llustrated. 
$1 a Year. 3 Mos. Trial 25c. Sample 10¢. Addr. ELECTRICAL 
PROGRESS and Amateur Electrician, 0512, Ravenswood, LIL 








HIS is a cut of 


the Law Bat- 
tery Double 
Cylinder Carbon 


Element attached 
to cover with zinc. 
It has 147 square 
inch carbon sur- 
face. The element 
is everlasting and 
is so guaranteed. 
Why use a battery 
with a chemical 
depolarizer that 
needs frequent re 
newal of the nega 
tive element ? 





= 


LAW BATTERY COMPANY, 
85 JOHN STREET, N. Y. 





<=_—~ SCEIOOL OF ENGINEERING, ~-— > 


OHIO STATE 


UNIVERSITY, 


COLUMBUS, OHIO. 


Four year courses are provided in Civil, Mecl 


1anical, Electrical and Mining Engineering. Each 


department is well equipped with appliances for instruction. 
A catalogue giving full information will be sent on application. 





THE GRAVES 


FOR ALL CIRCUIT 


BEST AND CHEAPEST. 
DON’T PURCHASE UNTIL YOU SEE THEM. 


ARC LAMPS. 


S. HIGH AND LOW TENSION. 
WRITE FOR PARTICULARS. 





GRAVES TRANSFORMERS are the lightest in Weight and 





highest in Efficiency. 








The W. D. GRAVES Electrical & Manufacturing Company, 


CLEVELAND, 


OHIO. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washizgton Street, JERSEY CITY, WN. J. 


Creosoted Lumber, Underground Conduits, Tele 
graph Poles, Piling and Ties Furnished. 


BICKFORD & FRANCIS 


tng Compal, 


51 Exchange Street, 
BUFFALO, N. Y. 


OUR B wh D BRAND 
LEATHER BELTING 


Fully Guaranteed. 
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| YOU KNOW, perfectly well, that the GONDA 
TRADE MARK CELLS are the «‘ Standard 
Open Circuit Batteries of the World’’ and THE 
BEST CELLS MADE. Many dealers will, how- 
ever, urge upon you inferior Cells, because the 
profit in selling them is larger. DO NOT BE 
IMPOSED UPON! Refuse to take any Cell 
unless itis marked “‘GONDA,"’ and if your dealer 
does not keep the Gonda Batteries in stock, send 
to us for circular and prices. 


THE LECLANCHE BATTERY CO., 


111 to 117 East 131st 8t., NEW YORE. 


























